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EXECUTIVE SUMMARY 

Study Objectives 
  he Bay Protection and Toxic Cleanup Program (BPTCP) was established by the California 
State Legislature in 1989 with four major goals: r 

1) To provide protection of present and fiture beneficial uses of the bay and estuarine waters 
of California; 

2) To identify and characterize toxic hot spots; 
3) To plan for toxic hot spot cleanup or other remedial or mitigation actions; and 
4) To develop prevention and control strategies for toxic pollutants that will prevent creation of 

new toxic hot spots or the perpetuation of existing ones within the State's bays and estuaries. 

These goals are being addressed through activities in each of the coastal Regional Water Quality 
Control Boards, including that representing the Bay Region. BPTCP program activities in the 
San Francisco Bay Region have included initiating the Regional Monitoring Program and 
conducting studies of fish tissue contamination (as described in the Introduction section of this 
report). The BPTCP has also implemented regional monitoring studies to identify toxic hot 
spots. The four major objectives of BPTCP monitoring in the San Francisco Bay Region, as 
described in this report, are: 
1) To identifjl locations in enclosed bays, estuaries, or the ocean that are potential or 

( candidate toxic hot spots; 
2) To determine the extent of biological impacts in portions of enclosed bays and estuaries 

not previously sampled (areas of unknown condition); 
3) To confirm the extent of biological impacts in enclosed bays and estuaries that have been 

previously sampled; and 
4) To assess the relationship between toxic pollutants and biological effects. 

The focus of BPTCP monitoring in San Francisco Bay has been to conduct sediment quality 
assessments in several phases: 1) Approximately 100 reports were evaluated for previous 
information on water and sediment quality; 2) A large number of bay and wetland sites were 
surveyed in the Pilot Regional Monitoring Program (PRMP), which also included a methods 
validation study along a pollution gradient; 3) A reference site study, was completed that 
evaluated ambient conditions in the Bay, and evaluated toxicological and statistical methods for 
differentiating polluted sites and reference conditions, 4) Approximately 127 stations from 
throughout the region (selected on the basis of previous information and PRMP results) were * t 
screened for sediment toxicity and/or chemistry; and 5) A number of sites that exhibited toxicity 
and/or elevated chemistry were resampled for additional biological and chemical analyses to 
confirm previous results. This confirmation survey incorporated three components commonly 

. - known as the sediment quality triad: toxicity testing, chemical measurement, and benthic 
kommunity analysis. Additional samples were collected at selected confirmation sites to 
estimate the bioavailability of sediment-associated chemicals. Concurrent with this phased 
sediment monitoring effort, a study was conducted in 1994 to determine chemical concentrations 
in fish tissues. The results of that study were the basis for a subsequent public health advisory 
for fish consumption in the Bay and Delta. 



Tasks Accomplished 
This report describes the results of BPTCP sediment monitoring activities in the San 
Francisco Bay Region to identify toxic hot spots. During the screening phase of this study, 
127 sites that had been identified in previous investigations were screened for sediment . 
toxicity. Since funding constraints precluded comprehensive assessments at each screening 
site, toxicity testing was used as the screening tool. Toxicity tests are direct, precise 
indicators of the integrated effects of sediment contaminants, and they provide information 
about biological impacts of pollutants, information difficult to discern solely from chemical 
measurements. Generally, two toxicity tests were used at each screening site: a solid-phase 
sediment test with benthic amphipods, and a sediment porewater test using developing 
embryos of sea urchins. As methodological improvements were incorporated during the 
study, some screening samples were tested with sea urchins exposed to the sediment-water 
interface instead of porewater. 

After reviewing the screening data and information from previous studies, a number of 
stations were resampled during the confirmation phase of the study. Twelve stations were 
resampled and analyzed with the sediment quality triad, including two toxicity tests, 
sediment chemistry, and benthic community analysis. Ten of these stations were also 
analyzed for bioaccumulation, using 28-day laboratory exposures with the clam Maconla 
naszita. A total of 46 stations were screened for a broad suite of trace metal and organic 
compounds, and a total of 143 samples were analyzed for mercury and PCBs, chemicals that 
were identified as elevated in fish tissues in the Bay (Fairey et al., 1997) and were the subject 
of a fish consumption health advisory. An additional 15 stations were resampled and tested 
with sea urchin larvae in sediment-water interface exposures, because their screening samples 
exhibited toxicity only in sea urchin porewater tests that were accompanied by elevated 
sulfide or ammonia concentrations. 

In order to provide additional information about potential toxic hot spot sites, linear transects 
(gradients) were sampled at some confirmation stations to evaluate relationships between 
sediment chemistry and biological effects at these sites. Phase I sediment Toxicity 
Identification Evaluations (TIES) were conducted at two sites, and an abbreviated sediment- 
water interface TIE was conducted at a third site'to investigate possible causes of sediment 
toxicity. 

Major Findings 0 '. 
After screening 127 stations from throughout the Bay area, and returning to 12 of those for .- 
more intensive analysis during the confirmation stage, this study successfblly identified 
several highly polluted locations that exhibited adverse biological effects. The study also . 

- - 
indicated that 2 1 % of all samples tested were toxic to amphipods, 3 1% of porewater samples 
were toxic to sea urchin embryos, and 33% were toxic to sea urchin embryos exposed at the ' )  , 

sediment-water interface. Statistical analyses indicated a number of chemicals that were both ' - - 
correlated with biological effects and found at concentrations exceeding sediment quality . 

guideline values. .: 



A number of sites had high concentrations of chemical mixtures, numerous chemicals with 
concentrations above sediment quality guideline values, and significant biological effects. 
These sites were categorized based on the magnitudes of chemical concentrations and effects. 
The sites exhibiting highest chemical concentrations and greatest biological effects included: 
Stege Marsh, Mission Creek, Islais Creek, Point Portrero (notable for extremely high PCB 

and mercury concentrations), Pacific Drydock, Castro Cove, Peyton Slough, and San 
Leandro Bay. 

Mercury and total PCBs were identified in a California Office of ~nvironmental Health 
Hazard Assessment health advisbxy on consuming fish caught in San Francisco Bay and the 
Delta. These chemicals were found at elevated concentrations in a number of sediment 
samples analyzed in this study. PCBs, but not mercury, were accumulated to high levels in 
 clams exposed to 6 of 10 sediment samples tested. Mercury, but noi PCBs, was found to 
correlate with toxicity to sea urchins in sediment-water interface exposures. 

In Principal Components Analyses (PCA), sediment quality guideline quotient means 
(ERMQs) and number of chemicals exceeding guideline values covaried negatively with 
biological indicators (increasing concentration associated with decreasing biological 
function). Chemicals identified by PCA that also exceeded guideline values and were 
significantly correlated with adverse biological effects included: total chlordanes and 2- 
methylnaphthalene (with arnphipod toxicity); cadmium, copper, silver, and zinc (with sea 
urchin porewater toxicity); and cadmium, copper, and zinc (with sea urchin SWI toxicity). 

Sediment quality guidelines, as described in the Methods section, have been derived 
empirically from a large number of studies nationwide to indicate chemical concentrations 
often associated with adverse biological effects. The use of guideline values allows simple 
comparisons of sample concentrations to those observed in numerous other studies. This 
comparison is useful for perspective, but does not necessarily indicate that chemicals with 
concentrations above guideline values are responsible for any observed impacts. Only site- 
specific intensive investigations, using TIES and other toxicological methods, can be used to 
determine causal relationships. In the present study, numerous chemicals were found at 
concentrations exceeding guideline (ERM) values. Of these, chlordanes, PCBs, DDTs, 
PAHs, dieldrin, copper, mercury, lead and zinc were commonly found above ERMs. 
Hexachlorobenzene and chlorpyrifos. for which ERM values have not yet been derived, were 
often found at concentrations above the 90th percentile of the statewide BPTCP sediment 
chemistry data base. Combined concentrations of chemical mixtures were high at many sites. 
with 9 sites having mean ERM quotients above the 951h percentile of the statewide 
distribution. 

- - 
In tests of 10 samples from the Bay. exposed clams accumulated elevated tissue 
concentrations of nine chemicals or chemical classes: copper, lead, total chlordanes, total 
DDTs, dieldrin, total PCBs, LMW PAHs, HMW PAHs, and total PAHs. The identification 
of these chemicals was dependent on the particular samples tested, the physiology of the 



clam Macoma nasuta, and the 28-day exposure period of the laboratory tests. 

The data provided in this report represent a significant body of information to assist in 
management efforts to identie and remediate toxic hot spots in San Francisco Bay. A 
number of sites were identified as having elevated pollutant concentrations and severe 
biological impacts. Determination of spatial extent and development of information relevant 
to pollutant source control at these sites may require additional investigation. A number of 
other sites demonstrated elevated chemical concentrations without severe acute toxicity, and 
still other sites had toxic sediment without having elevated concentrations of measured 
chemicals. These sites may warrant fiuther studies of chronic effects and/or investigations to 
determine the likely causes of observed biological impacts. 
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INTRODUCTION 

Goals and Objectives 
Legislative Mandate 
This report presents and interprets data to assist in the identification of toxic hot spots in San 
Francisco Bay. The sediment quality assessment information described here is in support of 
management activities to protect the quality of waters and sediments of the State fiom discharges 
of waste, in-place sediment pollution, and any other factor that can impact beneficial uses of 
enclosed bays, estuaries and coastal waters (pursuant to Sections 13390 et seq., 13 140 and 
13 143 of the California Water Code). 

In 1989, the California State legislature added to and modified the California Water Code, 
Division 7, Chapter 5.6 to establish the Bay Protection and Toxic Cleanup Program (BPTCP), a 
comprehensive program to protect the existing and future beneficial uses of California's enclosed 
bays and estuaries. State Senate and Assembly bills SB 475 (1989), SB 1845 (1 990), AB 41 
(1 989), and SB 1084 (1 993) modified Chapter 5.6 [Bay Protection and Toxic Cleanup (Water 
Code Sections 13390- 13396.5)] Division 7 of the Water Code for this purpose. The BPTCP has 
provided a new focus on regional efforts to control pollution of the State's bays and estuaries by 
establishing a program to identify toxic hot spots and plan for their cleanup. 

Program Goals and Objectives 
The1 BPTCP has four major goals: 
1) To provide protection of present and future beneficial uses of the bay and estuarine waters of 

California; 
2) To identify and characterize toxic hot spots; 
3) To plan for toxic hot spot cleanup or other remedial or mitigation actions; and 
4) To develop prevention and control strategies for toxic pollutants that will prevent creation of 

new toxic hot spots or the perpetuation of existing ones within the bays and estuaries of the 
State. 

San ~rancisco Bay Study Goals and Objectives 
As part of the legislative mandate, the BPTCP has implemented regional monitoring studies to 
identify toxic hot spots (Water Code Section 13392.5). The four objectives of BPTCP regional 
monitoring are: f , 

1) To identify locations in enclosed bays, estuaries, or the ocean that are potential or candidate 
toxic hot spots; 

2) To determine the extent of biological impacts in portions of enclosed bays and estuaries not 
previously sampled (areas of unknown condition); 

3) To confi rrn the extent of biological impacts in enclosed bays and estbaries that have been 
previously sampled; and 

4) To assess the relationship between toxic pollutants and biological effects. 



Definition of a Toxic Hotspot 
Section 13391.5 of the Water Code defines toxic hot spots as: "...[L]ocations in enclosed 
bays, estuaries, or adjacent waters.. . , the pollution or contamination of which affects the 
interests of the State, and where hazardous substances have accumulated in the water or 
sediment to levels which (1) may pose a substantial present or potential hazard to aquatic life, 
wildlife, fisheries, or human health, or (2) may adversely affect the beneficial uses of the bay, 
estuary, or ocean waters as defined in the water quality control plans, or (3) exceeds adopted 
water quality or sediment quality objectives." 

Although the Water Code provides some direction in defining a toxic hot spot, the definition 
presented in Section 13391.5 is broad, and has been further refined by the State Water 
Resources Control Board (SWRCB) and Regional Water Quality Control Boards 
(RWQCBs). For a candidate toxic hot spot to be considered a "known toxic hotspot," the 
RWQCB and SWRCB must approve that besignation, and the site must be adopted into the 
consolidated statewide toxic hot spot cleanup plan. At that point the site shall be considered 
a known toxic hot spot and all the requirements of the Water Code shall apply to that site. A 
"candidate toxic hotspot" is a site that meets the following conditions, but has not yet been 
approved by the RWQCB and SWRCB. 

A site meeting any one or more of the following conditions is considered to be a "candidate" 
toxic hot spot: 

1. The site exceeds water or sediment quality objectives for toxic pollutants that are 
contained in appropriate water quality control plans, or exceeds water quality criteria 
promulgated by the U.S. Environmental Protection Agency (U.S. EPA). 

2. The water or sediment exhibits recurrent toxicity associated with toxic pollutants that is 
significantly different from the toxicity observed at reference sites (i.e., when compared to 
the lower confidence interval of the reference envelope), based on toxicity tests acceptable to 
the SWRCB or the RWQCBs. Toxic pollutants should be present in the media at 
concentrations sufficient to cause or contribute to toxic responses in order to satisfy this 
condition. 

3. The tissue toxic pollutant levels of organisms collected from the site exceed levels 
established by the United States Food and Drug Administration (FDA) for the protection of 
human health, or the National Academy of Sciences (NAS) for the protection of human . - 
health or wildlife. When a health advisory against the consumption of edible resident non- 
migratory organisms has been issued by the Office of Environmental Health Hazard 
Assessment (OEHHA) or Department of Health Services (DHS), on a site or water body, the 
site or water body is automatically classified as a "candidate" toxic hot spot if the chemical 
contaminant is associated with sediment or water at the site or water body. ! 

4. Impairment measured in the environment is associated with.toxic pollutants found in resident .. - 

individuals. Impairment means reduction in growth, reduction:in reproductive capacity, abnormal .:.- 

development, histopathological abnormalities. I = ,  



5. Significant degradation in biological populations andlor communities is associated with the 
presence of elevated levels of toxic pollutants. 

A "potential toxic hot spot" is defined as a suspect site with existing information indicating 
, possible impairment but without sufficient information to be classified further as a candidate 

toxic hot spot. Additional details of the toxic hot spot definition used in the BPTCP can be 
found in S WRCB (1 994). 

Studies Designed to Meet Program Objectives 
A phased process using effects-based measurements was used to identi& toxic hot spots in 
California's enclosed bays and estuaries. In the San Francisco Bay Region, this process included: 
1) a review of approximately 100 reports on water and sediment quality; 2) a survey of numerous 
bay and wetland sites in the Pilot Regional Monitoring Program (PRMP), which also included a 
methods validation study along a pollution gradient; 3) a reference site study that evaluated 
toxicological and statistical methods for identifying polluted sites by cbmparison with reference 
conditions, 4) a toxicity screening study of 127 stations from throughout the region (selected on 
the basis of previous information and PRMP results); and 5) confirmation studies of sites that 
exhibited toxicity and/or elevated chemistry during screening. The preliminary studies are 
described below. The screening and confirmation studies were designed to incorporate three 
measures, commonly known as the sediment quality triad. The triad approach consists of toxicity 
testing. benthic community analysis, and chemical analysis for trace metals and organic 
compounds. An additional bioaccumulation component was employed at selected sites. 

While toxicity testing was used for screening the majority of stations, stations could also be 
evaluated with benthic community analyses or chemical tests or bioaccumulation data to provide 
sufficient information to list a site as a potential toxic hot spot or a site of concern. Sediment 
grain size, total organic carbon (TOC), NH, and H,S concentrations were measured on all 
samples. While these factors are naturally occurring components of benthic environments, TOC, 
NH, and H,S concentrations can be enhanced by human activities. They were quantified to assist 
in the interpretation of biological analyses. 

A positive result or an observed adverse effect in any of the triad tests would trigger the 
confirmation step (depending on available funding). The confirmation1 phase consisted of 
performing all components of the sediment quality triad: toxicity, benthiik community analysis, 
and chemical analysis, on the previously sampled site of concern. Assessment of benthic s> 

community stiucture was not included at all confinnation stations due to difficulty in interpreting 
the information for parts of San Francisco Bay, as described in greater detail in the Methods 
Section. Sediment samples from many of the confirmation stations were analyzed in laboratory 
bioaccumulation tests to determine whether sediment-associated chemicals were bioavailable to 
exposed biota. 



Study Area 
Geography, Hydrology and Biology 
The San Francisco Bay Region is comprised of most of the San Francisco estuary up to the 
mouth of the Sacramento-San Joaquin Delta (Figure 1). The San Francisco estuary conveys the 
waters of the Sacramento and San Joaquin rivers into the Pacific Ocean. Located on the central 
coast of California, the Bay system functions as the only drainage outlet for waters of the Central 
Valley. It also marks a natural topographic separation between the northern and southern coastal 
mountain ranges. 

The Sacramento and San Joaquin rivers, which enter the Bay system through the Delta at the 
eastern end of Suisun Bay, contribute almost all of the freshwater inflow to the Bay. Many 
smaller rivers and streams also convey fresh water to the Bay system. The rate and timing of 
these freshwater flows are among the most important factors influencing physical, chemical and' 
biological conditions in the estuary. Flows in the region are highly seasonal, with more than 90 
percent of the annual runoff occurring during the winter rainy season between November and 
April. 

San Francisco Bay is typical of estuaries worldwide in that it provides critical habitat for aquatic 
species, including many commercially and ecologically important marine species that use 
estuaries as rearing grounds for sensitive early life-stages (Conomos et al., 1979). San Francisco 
Bay is also home to hundreds of introduced exotic species, brought in over the last 150 years, 
primarily in ship ballast water. The San Francisco estuary is made up of many different types of 
aquatic habitats that support a great diversity of organisms. Suisun Marsh in Suisun Bay is the 
largest brackish-water marsh in the United States. San Pablo Bay is a shallow embayment 
strongly influenced by runoff from the Sacramento and San Joaquin Rivers. The Central Bay is 
the portion of the Bay most influenced by oceanic conditions. The South Bay, with less 
freshwater inflow than the other portions of the Bay, acts more like a tidal lagoon. Together 
these areas sustain rich communities of aquatic life and serve as important wintering sites for 
migrating waterfowl and spawning areas for anadromous fish. 

Human Uses of Land and Watenvays 
The natural harbor provided by the Bay has made it the focus of tremendous economic and 
industrial activity. There are three major port facilities, located at Oakland, San Francisco, 
and Richmond, as well as numerous tanker moorings associated with local refining activities, 
and many past and presently utilized military docks and shipyards. Most industrial sectors 
are represented along the Bay shores, including metal works, chemical manufacturing plants, 
ship yards, oil refineries, military bases, commercial fishing and shipping facilities, salt 
evaporation ponds, agriculture, and construction of residential and commercial buildings to 
serve the fourth largest metropolitan area in the United States. The Bay is at the center of an 
urban area including all or major portions of 9 counties: Alameda, Contra Costa, Marin, 
Napa, San Francisco, San Mateo, Santa Clara, Solano, and Sonoma. . . b 



General Sources of Pollution 
San Francisco Bay is an extremely dynamic depositional environment. Sediments flow fiom the 
major river systems and storm water channels and are deposited in the Bay. Strong winds and 
tidal currents resuspend and redeposit these sediments, resulting in a system where sediments are 
well mixed. Bioaccumulative contaminants attach to sediments and are distributed and mixed by 

,y the same physical processes. Chemical transport is complex, and the sediments act as a sink for 
pollutants. These sediments may then act as sources of pollutants to organisms in the aquatic 
food chain and ultimately to humans. 

The San Francisco estuary has high concentrations of metals due to contributions from numerous 
sources, both natural and anthropogenic. Natural sources include runoff fiom geologic . 

formations, such as the local Franciscan Formation and the distant Sierra Nevada mountains and 
foothills. These formations are naturhly enriched in some metals, including nickel, chromium, 
and mercury. Localized deposits of these metals were unearthed in a great wave of mining 
activity from the 1820's, continuing, in some cases, into the 1970's. Mercury was mined at 
numerous locations in the Coastal Range and then transported to the Sierra Nevada foothills to be 
used in the amalgamation of gold in placer and hydraulic mining. Drainage fiom natural 
mercury deposits, mine tailings, and processing activities, both in the coast range and the Sierra 
Nevada, is part of a complex transport process leading to elevated concentrations of mercury in 
Bay sediments and organisms. Transport of some naturally occurring metals, such as selenium, 
has been enhanced by leaching from irrigated agricultural soils. Selenium is also a waste product 
of oil refining activities. Metals such as copper, zinc, and silver are components of industrial and 
municipal wastewater discharged to the Bay, and industrial slag deposits may be responsible for 
some locally elevated concentrations of these and other metals. 

Organic chemicals enter the Bay from a variety of sources. PCBs have accumulated in the 
sediments of the estuary due to past use and deposition. PCB mixtures were used extensively 
in the U.S. prior to 1979, when their manufacture, processing, use and application was 
banned, except in totally enclosed applications such as transformers. PCBs were used for 
industrial applications requiring fluids with thermal stability, low flammability, oxidation 
resistance, and solubility in organic compounds, and their widespread use provided a variety 
of opportunities for transport into the Bay. PCBs have proven to be exkemely persistent in 
the environment. Regional Monitoring Program (RMP) data indicate that PCBs exceed non- 
promulgated U.S. EPA water quality criteria in water-column samples fiom throughout the 
estuary. This is probably due to resuspension from Bay sediments. BPTCP monitoring has 
shown that, except for a few areas described in this report, PCBs are fairly well mixed in the 
sediments of the estuary, which act as an ongoing source to organisms up the food chain. 
Storm events can mobilize PCBs from soils and urban surfaces and transport them into the 
estuary. Recent monitoring by the RblP has indicated that Coyote Creek may be a current 
source of PCB loads into the South Bay (SFEI, 1997). Increased monitokihg is necessary to 
identify and cleanup any ongoing sources. 

Pesticide transport to the Bay is greatly affected by cbmpound class and history of use. 
Persistent organochlorine pesticides, such as the DDTs, chlordanes and dieldrin that were 
identified in the BPTCP fish study (SFBRWQCB, 1995), have similar properties in that they are 



extremely persistent in the environment and highly lipid soluble. Since these lipid soluble 
compounds are not easily metabolized or excreted, they are stored in fatty tissue and can readily 
bioaccumulate in fish tissue with high lipid content. Although these chemicals (and many other 
organochlorines) have been banned for use in the U.S. for approximately 20 years, they persist in 
soils that wash into the Bay, and are still commonly detected at elevated concentrations in 
sediments and tissue from throughout the estuary. One large historic source of DDT, Lauritzen 
Channel in Richmond Harbor, has been recently dredged and capped. Other sources may be 
detected through increased monitoring of sediment-laden stormwater. 

The newer generation organophosphate, carbamate and pyrethroid pesticides are more water- 
soluble and accumulate to a lesser degree in sediments and tissues, yet they may be responsible 
for biological impacts to water-column species. Many of these compounds are widely available 
for residential use, and have been found in toxic concentrations in urban stormwater entering the 
Bay (Hansen et al., 1993). They are also applied in large quantities on farmlands, and have been 
implicated in toxicity of Central Valley agricultural drain water (Norberg-King et al., 1991). The 
Central Valley RWQCB has supported numerous studies investigating the transport and impacts 
of these compounds in the Delta, tributary rivers, and urban creeks. 

Polycyclic aromatic hydrocarbons (PAHs) are a group of compounds that vary considerably in 
toxicity and are widely distributed in Bay sediments. Low-molecular-weight PAHs tend to be 
more acutely toxic, while high-n~olecular-weight PAHs have greater carcinogenic potential, often 
after being metabolized in organisms (Kennish, 1998). Sources of PAHs include oil, municipal 
and industrial wastewaters, combustion of fossil fuels, and urban runoff. 

As industrial and municipal waste treatment has improved, and population around the Bay has 
increased, urban stormwater runoff has become the major source for mass loading of pollutants 
that accumulate in the food chain and of pesticides that cause acute toxicity to aquatic organisms. 
In the past several years, the RMP and the Bay Area Stormwater Management Agencies 
Association (BASMAA) have been conducting limited monitoring studies of runoff from urban 
creeks. Through this monitoring, Coyote Creek has been identified as a source of PCBs and 
chlorinated pesticides to the estuary. In other urban creeks, high levels of toxicity have been 
identified during runoff events, possibly due to the pesticides diazinon and chlorpyrifos (e.g., 
Hansen et al., 1993). Identification of the sources of these contaminants and the development of 
watershed management plans are necessary to protect the beneficial uses of the estuary. U.S. 
EPA and the State Board strongly encourage the development of watershed management plans to 
protect watersheds draining to the Bay. However, there must be increased watershed monitoring . \ 
and assessment in order to identify and prioritize current or potential problems, so that watershed 
management plans can be adequately targeted and evaluated. - 

Previous and Concurrent Monitoring Programs . + 

Pilot Regional Monitoring Program 
In addition to the screening and confirmation of toxic hot spots, several other studies have 

4 . , been conducted through the-BPTCP in this region. In 1991 and 1992, the Pilot Regional .I I . 
Monitoring Program (PRMP)c.was conducted. .The main purpose of this study was to develop Y * " 



the design and methodology for an ongoing regional monitoring program. The PRMP also 
had a screening component where sediment chemistry and toxicity was measured in wetlands 
throughout the Bay. The third compdnent was a gradient study, conducted in Castro Cove, to 
validate methods for the BPTCP and b. 

Regional Monitoring Program 
In 1993, the San Francisco Estuary Regional Monitoring Program for ~ r c e  Substances (RMP) 
was established. The program is administered through the San Francisco Estuary Institute and 
hnded by municipal and industrial entities that discharge wastewater to the Bay, and by those 
involved in bay dredging activities. Through this program, chemistry ank.itoxicity data are 
collected from water-column and sediment samples collected at established sites along the 
central spine of the estuary. Bioaccumulation is measured in tissues of transplanted bivalves 
from throughout the estuary, and the program conducts a number of special studies each year 
investigating sources and causes of observed biological effects. The data collected has been 
valuable in identifying seasonal, temporal and spatial trends in contamination, toxicity, and 
benthic community structure, as well as in the investigation of physical and biological processes 
affecting chemical transport and expo'sure. These data are available in annual reports (e.g., SFEI, 
1997) and through the SFEI website, newsletters and other media. 

Fish Tissue Study 
In 1994, a study was conducted under the BPTCP to measure contaminant levels in fish from 
San Francisco Bay (SFBRWQCB, 1995). This was the first study conducted in the Bay to 
investigate whether contaminant concentrations were elevated in fish being consumed by the 
public, and to determine whether a health advisory was necessary. Results of the study 
indicated that six chemicals or chemical groups were of potential concern. These chemicals 
were mercury. PCBs, DDT, dieldrin, chlordane and dioxins. As a result of the study, the 
Office of Environmental Health Hazard Assessment (OEHHA) issued an interim health 
advisory on consuming fish caught in San Francisco Bay and the Delta. Regular monitoring 
of contaminants in fish, studies on consumption patterns, public outreach, and education 
projects are currently being conducted in this Region to address these concerns. 

Sediment Reference Site Study 
In 1994 and 1995, a study was conducted to identifL sediment reference sites in San 
Francisco Bay, to identify toxicity test methods that would be most ap~ropriate for use in the 
Bay, and to develop a statistical method to distinguish between sites representing ambient 
conditions and those where locally elevated chemical concentrations may have been 
responsible for biological impacts (Hunt et al., 1998). This study was nefessary because 
varying levels of sediment toxicity had been observed even in less polluted sites that were 
relatively remote from sources, and standard statistical methods could not adequately 
distinguish this level of toxicity from more severe levels observed at other sites. Since the 
purpose of the BPTCP was to identify toxic hot spots, new methods needed to be developed 
that could distinguish between ambient conditions, as represented by a distribution of 
reference site data, and more toxic sites that might be considered for remedial action. This 
study identified five reference sites in the Bay (two in San Pablo Bay, one in the Central Bay 
and two in the South Bay), evaluated nine different toxicity tests for use in toxic hot spot 



screening and confirmation studies, and deve1oped.a statistical method to distinguish . 
between ambient conditions and potential toxic hot spots. Once reference sites were 
identified, toxicity tests chosen, and the statistical method developed, screening and 
confirmation studies began. 

Methods Validation: Effects of Extraction Method on Porewater Toxicity 
As part of the development and validation of analytical methods for the BPTCP, a study was 
conducted in 1993 to assess the effects of three extraction methods on the toxicity of sediment 
porewater. Sediment was collected at four sites in the San Francisco Bay Region, and porewater 
was extracted by centrifugation, piston squeezing, and passive separation through sediment 
settlement. The results of this study are reported in Appendix G of this report. 

Studies of Additional Sites of Concern 
There are additional sites of concern in the San Francisco ~ a )  Region that do not technically 
qualify as candidate toxic hot spots under the definition used in this program. Most of these 
sites are redevelopment properties or military bases slated for closure. Many of these sites 
are the subject of large-scale investigations, including environmental risk assessments. 
Lauritzen Channel, which was previously listed as a potential toxic hot spot in 1993, was 
investigated under CERCLA; this site was dredged and the bottom then capped with sand 
during the summer of 1997. 

At military bases, sediment pollution is evaluated in the larger context of determining the risk 
to human and ecological receptors in ecological risk assessments required under the federal 
CERCLA program. CERCLA is the primary regulatory authority driving environmental 
investigations at military bases, and these investigations are generally extensive. 
Jurisdictions other than the Regional Board, including the U.S. EPA, the U.S. Fish and 
Wildlife Service, the National Oceanic and Atmospheric Administration, the California 
Department of Fish and Game and the California Department of Toxic Substances Control 
also participate in designing and determining the scope of these characterizations. Although 
some of'these sites were visited by the BPTCP early in the program, and efforts were made 
by others to use methods and protocols consistent with those of the BPTCP, the study designs 
used and the scale of these investigations were distinctly different from the BPTCP studies 
reported here. Because of funding constraints and a desire to avoid regulatory overlap, 
evaluations of these sites was left to responsible agencies and not fwther addressed in the 
BPTCP. 



Figure 1 .  Location'of Region 2 Sampling Areas. 



METHODS 
Study Approach 
Sampling Design and Analyses Conducted 
Rationale 
Sampling site selection was based on knowledge of geographic and hydrologic characteristics 
of the Bay, sources of chemical inputs, and results of previous sediment assessment studies. 
Sites were selected with the specific intention of investigating those areas thought most likely 
to be affected by pollutants. Randomized sampling was not incorporated into the study 
design. The primary sources for previous information used to identifL screening sites 
included the Pilot Regional Monitoring Program described by Flegal et al. (1994), , the 
sediment toxicity studies of Long et al. (1990), State Mussel Watch data (e.g., Phillips, 1988) 
and approximately 100 additional reports on water and sediment quality that were reviewed 
by RWQCB staff. 

Screening and Confirmation Samuling and Analvsis 
Due to the size of the San Francisco Bay, the large number of potential problem sites, and 
funding limitations, it was not possible to hlly characterize every site where pollution 
problems might exist. In order to focus efforts on the sites of greatest concern, a two-phase 
sampling process was used. In the first phase, 127 sites that had been identified through 
previous investigations were screened for sediment toxicity (Figure 2). While toxicity testing 
may not detect chronically toxic compounds and does not directly predict impacts to 
biological communities (Luoma and Carter, 1993), it was used as the screening tool because 
the tests are simple, precise indicators of the integrated effects of sediment contaminants 
(Swartz et al., 1985). Knowledge of sediment chemistry alone is currently insufficient to 
predict biological effects (Chapman et al., 1987), and measures of benthic community 
structure in San Francisco Bay can be confounded by salinity fluctuations and the impact of 
invading exotic species (Nichols and Thompson, 1985). Toxicity testing was therefore 
selected as the primary screening tool. 

After reviewing the screening data and information from previous studies, a number of 
stations were resampled as part of the confirmation phase of the study (Figure 3). Twelve 
stations were resampled and analyzed with the sediment quality triad, including two toxicity 
tests and sediment chemical analysis at all confirmation stations, and benthic community . - analysis at multiple stations within seven main confirmation sites. Ten of these confirmation 
stations were also analyzed for bioaccumulation using 28-day laboratory exposures with the 
clam Macoma nasuta. A total of 46 stations were screened for a broad suite of trace metal 
and organic compounds, and a total of 143 samples were analyzed for mercury and PCBs, 
chemicals that were identified as elevated in fish tissues in the Bay (Fairey et al., 1997). An 
additional 15 stations were resampled and tested with sea urchin larvae in sediment-water 
interface exposures, because their screening samples exhibited toxicity only in porewater s t 

tests that were accompanied by elevated sulfide or ammonia levels. 



Sediment reference sites identified in a previous study (Hunt et al., 1998) were sampled 
during each screening and confirmation survey. Toxicity data fiom these reference sites were 
added to the reference data base from which toxicity tolerance limits were calculated (see 
Statistical Analyses section, below). Maps of sampling stations are presented in Figure 2. 
Specific station location information, including GIs latitude and longitude data, are provided 
in Appendix B. 

There was no field replication in either the screening or confirmation phases of this study. 
Consideration of spatial extent of pollution was generally deferred to future studies of sites 
identified in screening and confirmation. However, linear transects leading away from some 
confirmation stations provided opportunities to investigate relationships between sediment 
chemistry and biological effects along contamination gradients. Phase I sediment Toxicity 
Identification Evaluations (TIES) were conducted at two sites, and an abbreviated sediment- 
water interface TIE was conducted at a third site to investigate possible causes of sediment 
toxicity. 

I 

Surficial sediments were collected in this program to evaluate the most biologically active 
layer of sediment and its effects on aquatic organisms. Due to the dynamic nature of the 
sediments in this Region, sediment samples were collected to a depth of 5 cm, the same depth 
that is sampled in the RMP. In other BPTCP regional studies, the sample depth was 2 cm. 

Sample Collection and Processing 
I 

Summary of Methods 
Specific techniques used for collecting and processing samples are described in this section. 
Because collection of sediments influences the results of all subsequent laboratory and data analyses, 
it was important that samples be collected in a consistent and conventionally acceptable manner. 
Field and laboratory technicians were trained to conduct a wide variety of activities using 
standardized protocols to ensure comparability in sample collection among crews and across 
geographic areas. Sampling protocols in the field followed the accepted procedures of EMAP, 
NS&T, and ASTM and included methods to avoid cross-contamination; methods to avoid 
contamination by the sampling activities. crew. and vessel; collection of representative samples of 
the target surficial sediments; careful temperature control, homogenization and subsarnpling; and 
chain of custody procedures. 

Cleaning Procedures . - 
All sampling equipment (i.e., containers. container liners, scoops, water collection bottles) was made 
from non-contaminating materials and was precleaned and packaged protectively prior to entering 
the field. Sample collection gear and samples were handled only by personnel wearing non- 
contaminating polyethylene gloves. All sample collection equipment (excluding the sediment grab) 
was cleaned by using the following sequential process: Two-day soak and wash in Micro@ 
detergent, three tap-water rinses, three deionized water rinses, a three-day soak in 10% HCl, three 
ASTM Type I1 Milli-Q@ water rinses, air dry, three petroleum ether rinses, and air dry. 



Figure 2a. Sampling Locations in Suisun Bay. 



Figure 2b. Sampling Locations in San Pablo Bay. >, 



Figure 2c. Sampling Locations in Central San Francisco Bay. 



Figure 2d. Sampling Locations in South San Francisco Bay. 



Figure 2e. Sampling Locations in Oakland. 



Figure 2f. Sampling Locations in San'Francisco. * 



Figure 2g. Sampling Locations in Tomales Bay and Bolinas Lagoon. 
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Figure 3. ~ocation of Region 2 Confirmation Stations. 



All cleaning after the Micro@ detergent step was performed in a positive pressure "clean" room to 
prevent airborne contaminants from contacting sample collection equipment. Air supplied to the 
clean room was filtered. 

The sediment grab was cleaned prior to entering the field, and between sampling stations, by 
utilizing the following sequential steps: a vigorous Micro@ detergent wash and scrub, a sea-water 
rinse, a 10% HCl rinse, and a methanol rinse. The sediment grab was scrubbed with seawater 
between successive deployments at the same station to remove adhering sediments from contact 
surfaces possihly originating below the sampled layer. 

Sample storage containers were cleaned in accordance with the type of analysis to be performed 
upon its contents. All containers were cleaned in a positive pressure "clean" room with filtered air to 
prevent airborne contaminants from contacting sample storage containers. 

Plastic containers (HDPE or TFE) for trace metal analysis media (sediment, archive sediment, pore 
water, and subsurface water) were cleaned by: a two-day Micro@ detergent soak, three tap-water 
rinses, three deionized water rinses, a three-day soak in 10% HCl or HNO,, three Type I1 Milli-Q@ 
water rinses, and air dry. 

Glass containers for total organic carbon, grain size or synthetic organic analysis media (sediment, 
archive sediment, pore water, and subsurface water) and additional Teflon sheeting cap-liners were 
cleaned by: a two-day Micro@ detergent soak, three tap-water rinses, three deionized water rinses, a 
three-day soak in 10% HCl or HNO,, three Type I1 Milli-Q@ water rinses, air dry, three petroleum 
ether rinses, and air dry. 

Sediment Sample Collection 
All sampling locations (latitude & longitude), whether altered in the field or predetermined, were 
verified using a Magellan NAV 5000 Global Positioning System, and recorded in the field logbook. 
The primary method of sediment collection was by use of a 0. lm2 Young-modified Van Veen grab 
aboard a sampling vessel. Modifications include a non-contaminating Kynar coating which covered 
the grab's sample box and jaws. After the filled grab sampler was secured on the boat gunnel, the 
sediment sample was inspected carefully. The following acceptability criteria were met prior to 
taking sediment samples. If a sample did not meet all the criteria, it was rejected and another sample 
was collected. 
1. Grab sampler was not over-filled (i.e., the sediment surface was not pressed against the top 

of the grab). 
2. Overlying water was present, indicating minimal leakage. 
3. Overlying water was not excessively turbid, indicating minimal sample disturbance. . 

. ,  4. Sediment surface was relatively flat, indicating minimal sample disturbance. A 

5. Sediment sample was not washed out due to an obstruction in the sampler jaws. : .. 
6.  Desired penetration depth was achieved (i. e., 10 cm). k 

7. Sample was muddy (>30% fines), not sandy or gravelly. , ,  I 

8. Sample did not includeexcessive shell, organic or man-made debris. < 



I 

It was critical that sample contamination be avoided during sample collection. All sampling 
equipment (i.e., siphon hoses, scoops, containers) was made of non-contaminating material and was 
cleaned appropriately before use. Samples were not touched with un-gloved fingers. In addition, 
potential airborne contamination (e.g., firom engine exhaust, cigarette smoke) b s  avoided. Before 
sub-samples from the grab sampler were taken, the overlying water was1 removed by slightly opening 
the sampler, being careful to minimize disturbance or loss of fine-grained surficial sediment. Once 
overlying water was removed, the top 5 cm of surficial sediment was sub-sampled from the grab. 
Subsamples were taken using a precleaned flat bottom scoop. This device allowed a relatively large 
sub-sample to be taken from a consistent depth. When subsampling 'surficial sediments, 
unrepresentative material (e.g., large stones or vegetative material) was removed from the sample in 
the field. Small rocks and other small foreign material remained in the sample. Determination of 
overall sample quality was determined by the chief scientist in the field. Such removals were noted 
on the field data sheet. For the sediment sample, the top 5 cm was removed from the grab and placed 
in a pre-labeled polycarbonate container. Between grabs or cores, the sediment sample in the 
container was covered with a Teflon sheet, and the container covered with a lid and kept cool. When 
a sufficient amount of sediment was collected, the sample was covered with a Teflon sheet assuring 
no air bubbles. A second, larger Teflon sheet was placed over the top of the container to ensure an air 
tight seal, and nitrogen was vented into the container to purge it of oxygen. 

If water depth did not permit boat entrance to a site (e.g.,<l meter), divers sampled that site using 
sediment cores (diver cores). Cores consisted of a 10 cm diameter polycarbonate tube, 30 cm in 
length, including plastic end caps to aid in transport. Divers entered a study site from one end and 
sampled in one direction, so as to not disturb the sediment with feet or fins. Cores were taken to a 
depth of at least 15 cm. Sediment was extruded out of the top end of the core to the prescribed depth 
of 5-cm, removed with a polycarbonate spatula and deposited into a cleaned polycarbonate tub. 
Additional samples were taken with the same seawater rinsed core tube until the required total 
sample volume was attained. Diver core samples were treated the same as grab samples, with Teflon 
sheets covering the sample and nitrogen purging. All sample acceptability criteria were met as with 
the grab sampler. 

Replicate benthic samples (n = 3) were obtained at predetermined sites from separate deployments of 
the sampler. The coring device was 10 cm in diameter and 14 cm in height, enclosing a 0.0075 m2 
area. Corers were placed into sediment with minimum disruption of the surface sediments, capturing 
essentially all surface-active fauna as well as species living deeper in the sediment. Corers were 
pushed about 12 cm into the sediment and retrieved by digging along oneiside, removing the corer 
and placing the intact sediment core into a PVC screening device. Sediment cores were sieved q %  

through a 0.5 mm screen and residues (e.g., organisms and remaining sediments) were rinsed into 
pre-labeled storage bags and preserved with a 10% formalin solution. After 3 to 4 days, samples 
were rinsed and transferred into 70% isopropyl alcohol and stored for future taxonomy and 

. _ enumeration. 

Transportation of Samples 
Six-liter sample containers were packed (three to an ice chest) with enough' ice to keep them cool for 
48 hours. Each container was sealed in precleaned, large plastic bags closed with a cable tie to 
prevent contact with other samples or ice or water. Ice chests were driven back to the laboratory by 



the sampling crew or flown by air freight within 24 hours. of collection. 

Homogenization and Aliquoting of Samples 
Samples remained in ice chests (on ice, in double-wrapped plastic bags) until the containers were 
brought back to the laboratory for homogenization. All sample identification information (station 
numbers, etc.) was recorded on Chain of Custody (COC) and Chain of Record (COR) forms prior to 
homogenizing and aliquoting. A single container was placed on plastic sheeting while also 
remaining in original plastic bags. The sample was stirred with a polycarbonate stimng rod until 
mud appeared homogeneous. 

All prelabeled jars were filled using a clean Teflon or polycarbonate scoop and stored in. 
freezerhefigerator (according to mediafanalysis) until analysis. The sediment sample was aliquoted 
into appropriate containers for trace metal analysis, organic.analysis, pore water extraction, and 
bioassay testing. Samples were placed in boxes sorted by analysis type and leg number. Sample 
containers for sediment bioassays were placed in a refrigerator (4°C) while sample containers for 
sediment chemistry (metals, organics, TOC and grain size) were stored in a freezer (-20°C). 

Procedures for the Extraction of Pore water 
pore water was extracted using centrifugation. All pore water extraction procedures were performed 
using trace metal and trace organic clean techniques in a positive pressure clean room with filtered 
air to prevent airborne contamination. 

All sample containers or sampling equipment in contact with sediment or pore water received a 
scrub and 2 day soak in MICRO@ detergent, 'followed by triple fresh and deionized water rinses. 
Equipment was then immersed in 10% HCl for 3 days, triple rinsed in MILLI-Q@ Type I1 water, air 
dried, and triple rinsed with petroleum ether. 

Samples were stored on ice at 4OC prior to centrifugation. Pre-cleaned Teflon scoops were used to 
transfer sediment from sample containers into high-speed one-liter polycarbonate centrifuge jars, 
which were spun at 2500 G for 30 minutes at 4°C .in a Beckrnan J-6B refrigerated centrifuge. 

Porewater was transferred from each centrifuge jar into final sample containers (250 pre-cleaned 
borosilicate glass jars) using pre-cleaned polyethylene siphons. While decanting, care was taken to 
avoid floating debris, fauna, shell fragments or other solid material. After transfer into final sample 
containers, porewater was immediately refrigerated at 4OC. Samples were refrigerated, not frozen, 
and testing was initiated within 24 hours of extraction of the final samples. . 
Chain of Records & Custody 
Chain-of-records documents were maintained for each station. Each form was a record of all sub- . 
samples taken from each sample. IDORG (a unique identification number for only that sample), 
station numbers and station names, leg number (sample collection trip batch number), and date a ' 

collected were included on each sheet. A Chain-of-Custody form accompanied every sample so that 
each person releasing orxeceiving a subsarnple signed and dated the form. i ! .  



Authorization/Instructions to Process Samples 
Standardized forms entitled "Authorization/Instructions to Process Samples" accompanied the 
receipt of any samples by any participating laboratory. These forms were completed by DFG 
personnel, or its authorized designee, and were signed and accepted by both the DFG authorized staff 
and the staff accepting samples on behalf of the particular laboratory. The forms contain all 
pertinent information necessary for the laboratory to process the samples, such as the exact type and 
number of tests to run, number of laboratory replicates, dilutions, exact eligible cost, deliverable 
products (including hard and soft copy specifications and formats), filenhmes for soft copy files, 
expected date of submission of deliverable products to DFG, and other information specific to the . 
lab/analyses being performed. 

Toxicity Testing 
Summary of Methods I 

All toxicity tests were conducted at the California Department of Fish and Game (DFG) Marine 
Pollution Studies Laboratory (MPSL) at Granite Canyon. Toxicity tests were conducted by 
personnel from the Institute of Marine Sciences, University of California, Santa Cruz. The following 
toxicity tests were conducted in this study: infaunal amphipod Eohazistorius estuarius 10-day 
survival in solid-phase sediment, sea urchin Strongvlocentrotuspurpuratus 96-hour embryo-larval 
development in sediment porewater, and sea urchin ~tron~~locen t ro tus~ur~ura tus  96-hour embryo- 
larval development in sediment-water interface (SWI) exposures to intact cores of solid-phase 
sediment. Two freshwater samples were each tested with the amphipod Hyalella azteca 10-day 
survival test in solid-phase sediment and the water flea Ceriodaphnia dubia 96-hour survival test in 
sediment porewater. 

Sediment Samples 
Bedded sediment samples were transported to MPSL from the sample-processing laboratory at Moss 
Landing in ice chests at 4°C. Transport time was approximately one hour. Samples were held at 
4OC, and all tests were initiated within 14 days of sample collection, unless otherwise noted in the 
Quality Assurance Appendix. All sediment samples were handled according to procedures described 
in ASTM (1 992) and BPTCP Quality ;Assurance Project Plan (Stephenson et al. 1993). Samples 
were removed from refrigeration the day before the test, and loaded into test containers. Water 
quality was measured at the beginning and end of all tests. At these times pH, temperature, salinity, 
and dissolved oxygen were measured in overlying water from all samples to verify that water quality 
criteria were within the limits defined for each test protocol. Total ammonia concentrations were 
also measured at these times. Samples of overlying and interstitial water for hydrogen sulfide 
measurement were taken at the begiru:itlg and end of each toxicity test. ' Hydrogen sulfide samples 
were preserved with zinc acetate and stored in the dark until time of measurement. 

Porewater Samples 
Once at MPSL, pore water samples were stored in the dark, at 4OC. Samples were equilibrated to 
test temperature (1 S°C) on the day of the test, and pH, temperature, salinity, and dissolved oxygen 
were measured in all samples to verify water quality biteria were within the limits defined for the 
test protocol. Total ammonia and sulfide concentrations were also measured. Pore water samples 
with salinities outside specified ranges for each protocol were adjusted to within the acceptable 



range. Salinities were increased by the addition of hypersaline brine, which was drawn from 
partially frozen seawater at a salinity of 60 to 80%0. In cases where original sample salinity was very 
low, addition of hypersaline brine diluted the samples to as low as 55% of their original strength, 
thus similarly diluting any potential toxins present. Dilution was greatest in North Bay and marsh 
samples during winter surveys (sampling dates are given in the appendices). Water quality 
parameters, as mentioned above, were measured at the beginning and end of each pore water test. 

Measurement of Ammonia and Hydrogen Sulfide 
Total ammonia concentrations were measured using an Orion Model 95-1 2 Ammonia Electrode. The 
concentration of unionized ammonia was derived from the sample pH and concentration of total 
ammonia using the following equation (from Whitfield 1974, 1978); 

pH, ]  = [total ammonia] x ((1 + antilog(pKaO~ pH)y'), 

where pKaO is the stoichiometric acidic hydrolysis constant for the test temperature and salinity. 
Values for pKaOwere experimentally derived by Khoo et al. (1 977). The method detection limit for 
total ammonia was 0.1 mgL. 

Total sulfide concentrations were measured on a spectrophotometer using a colorimetric method 
(Phillips et al. 1997). The concentration of hydrogen sulfide was derived from the concentration of 
total sulfide by using the following equation (ASCE 1989): 

where temperature and salinity dependent pK0 values were taken from Savenko (1 977). The 
method detection limit for total sulfide was 0.01 mg/L. Values and corresponding detection limits 
for unionized ammonia and hydrogen sulfide were an order of magnitude lower than those for total 
ammonia and total sulfide, respectively. Care was taken with all sulfide and ammonia samples to 
minimize volatilization by keeping water quality sample containers capped tightly until analysis. 
Initial and final ammonia and sulfide values were measured, and the highest of these two values were 
reported for each sample tested. 

Effects of Unionized Ammonia and Hydrogen Sulfide 
Toxicity results were screened against known application limits for unionized ammonia and 
hydrogen sulfide (Table 1). Toxicity test ammonia and sulfide concentrations above the 
application limits were taken into consideration when examining toxicity test results. 



ä able 1. Unidnized ammonia and hydrogen sulfide effects thresholds fok BPTCP toxicity test 
protocols. 

Species Unionized Ammonia Limit Definition Reference 
(mg/') 

A mpelisca 0.4 Application Limit EPA 1995 
Eohaustorius 0.8 Application Limit EPA 1995 

NOEC Red Abalone 0.05 MPSL 
Mytil us 0.15 LOEC Tang et al. 1997 
Neanthes 1.25 LOEC Dillon 1993 
Rhepoxynius 0.4 Application Limit EPA 1995 
Purple Urchin Development 0.07 NOEC Bay et al. 1993 
Purple Urchin Fertilization > 1.4 NOEC Bay et al. 1993 

Species Hydrogen Sulfide Limit Definition Reference 
(mgk) 

Eohaustorius 0.1 14 LOEC Knezovich et al. 1996 
Mytilus 0.0053 LOEC Knezovich et al. 1996 
Rhepoxynius 0.087 ' LOEC , Knezovich et al. 1996 
Purple Urchin Development 0.0076 LOEC Knezovich et al. 1996 
Purple Urchin Fertilization 0.007-0.014 NOEC Bay et al. 1993 

Amphipod (Eolraustorius estuarius) Survival Tests 
Solid-phase sediment toxicity was assessed in 127 samples using the 10-day amphipod survival 
toxicity test protocols outlined in EPA 1994. All Eohaustorius test amphipods were obtained from 
Northwestern Aquatic Sciences (NWAS) in Yaquina Bay, Oregon. ~nimals'were separated into * 

groubs of approximately 100 and placed in polyethylene boxes Aontaininb Yaquina Bay collection 
site sediment, then shipped on ice via overnight courier. Upon arrival at Granite Canyon, the 
Eohaustorius were acclimated to 20%0 (T=lS°C). Once acclimated, the animals were held for an 
additional 48-hours prior to addition to the test containers. 

I .- 
Test containers were one liter glass beakers or jars containing 2 cm of sediment and filled to the 700- 
ml line with control seawater adjusted to the appropriate salinity using spring water or distilled well 
water. Test sediments were not sieved for resident organisms prior to testing although at the - _ . - conclusion of the test, the presence of any predators was noted and recorded on the data sheet. Test 
sediment and overlying water were allowed to equilibrate for 24 hours, after which 20 amphipods 
were placed in each beaker along with control seawater to fill test containers to the one-liter line. 
Test chambers were aerated gently and illuminated continuously at ambient laboratory light levels. 



Five laboratory replicates of each sample were tested for ten days. A negative sediment control 
consisting of five lab replicates Yaquina Bay home sediment was included with each sediment test. 
After ten days, the sediments were sieved through a 0.5-rnm Nitex screen to recover the test animals. 
The number of survivors was recorded for each replicate, and percent syvival was calculated as: 

(Number of surviving am~hi~ods )  X 100 
(Initial number of amphipods) 

Positive control reference tests were conducted concurrently with each sediment test using cadmium 
chloride as a reference toxicant. For these tests, mihipod survival was recorded in three replicates 
of four cadmium concentrations after a 96-hour water-only exposure. Negative controls for the 
reference test consisted of one micron-filtered Granite Canyon seawater, diluted to the appropriate 
salinity. 

Sea Urchin (Strongylocentrotuspurpuratus) Embryo-Larval Development Test 
The sea urchin (Strongylocentrotus purpuratus) larval development test was conducted on 95 pore 
water samples. Details of the test protocol are given in EPA 1995. A brief description of the method 
follows. 

Sea urchins were collected from the Monterey County coast near Granite Canyon, and held at MPSL 
at ambient seawater temperature and salinity (33*2%0) until testing. Adult sea urchins were held in 
complete darkness to preserve gonadal condition. On the day of a test, urchins were induced to 
spawn in air by injection with 0.5M KCl. Eggs and sperm collected from the urchins were mixed in 
seawater at a 500 to 1 sperm to egg ratio, and embryos were distributed to test containers within 1 
hour of fertilization. Test containers were polyethylene-capped, seawater leached, 20-ml glass 
scintillation vials containing 10 mLs of sample. Each test container was inoculated with 
approximately 250 embryos (25lml). Forty seven of the 95 pore water samples were tested at three 
concentrations: 100,50 and 25% pore water, each having three replicates. These samples were 
diluted with one micron-filtered Granite Canyon seawater. Laboratory controls were included with 
each set of samples tested. Controls include a dilution water control consisting of Granite Canyon 
seawater, and a brine control with all samples that require brine adjustment. Tests were conducted at 
ambient seawater salinity (33&2%0). A 96-hour positive control reference test was conducted 
concurrently with each pore water test using a dilution series of copper chloride as a reference 
toxicant. 

After a 96-hour exposure, larvae were fixed in 5% buffered formalin. Approximately 100 larvae in . \. 
each container were examined under an inverted light microscope at 100x to determine the 
proportion of normally developed larvae as described in EPA 1995. Visual clues used to identify . 
embryos as normal included development of skeletal rods (spicules) that extend beyond half the 
length of the larvae and normal development of a three-part gut. Embryos demonstrating retarded - r  

development were considered abnormal. Percent norma1 development was calculated as: . 

Number of normallv develo~ed larvae counted X 100 
Total number of larvae counted 



Sea Urchin Test Using The Sediment-Water Interface Exposure System 
The purple sea urchin (Strongylocentrotus purpuratus) embryo/larval development test at the 
sediment-water interface was conducted on 40 intact core sediment samples taken with minimal 
disturbance fiom the Van Veen grab sampler or directly fiom in-place sediments. The method 
follows Anderson et al. (1996); a brief description follows. 

I 

Sea urchins were collected, handled, spawned and fertilized as described abbve. Each sediment- 
water interface test container consisted of a polycarbonate tube with a 25-pm screened bottom placed 
inside the sediment core tube so that the screen was within 1 cm of the sediment surface. Seawater 
at ambient salinity was gently poured into the core tube and allowed to equilibrate for 24 hours 
before the start of the test. After inserting the screen tube into the equilibrated cores, each tube was 
inoculated with approximately 250 embryos. The laboratory control consisted of similar core tubes 
holding Yaquina Bay amphipod home sediment provided by NWAS. Teas were conducted at 
ambient seawater salinity k 2%0. Ambient salinity at Granite Canyon is usually 32 to 34%0. A 
water-only positive control reference test was conducted concurrently with the test using a dilution 
series of copper chloride as a reference toxicant. 

After an exposure period of 96 hours, larvae were fixed in 5% buffered formalin. One hundred 
larvae in each container were examined under an inverted light microscope at 100x to determine the 
proportion of norn~ally developed larvae as described in EPA 1995. Percent normal development 
was calculated as: 

Number of normallv developed larvae counted X 100 
Total number of larvae counted 

1 

Water Flea (Ceriodaphnia dubia) Acute Survival Test 
Aquatic toxicity of two freshwater samples was assessed using the Cladoceran water flea 
Ceriodaphnia dubia acute survival test. The method follows EPA (1 993);'a brief description 
follows. 

Ceriodaphnia neonates (<24 h) were obtained either from in-house cultures or from Toxscan 
Laboratories (Watsonville, CA). Neonates were isolated on Day 0 of the test. All dilution water was 
prepared according to EPA (1 993). Pore water test containers were 50-mL glass beakers containing 
15 mL of test solution. Each test container was inoculated with 5 or 8 neonates depending on 
availability. The laboratory negative control consist&diof EPA dilution water. AAer an exposure 
period of 96 hours neonates were counted. A positive control reference test was conducted 
concurrently with the test using a dilution series of copper chloride as the reference toxicant. 

Freshwater Amphipod (Hyalella azteca) Survival Test 
Freshwater anphipod tests were conducted on two samples following the ASTM (1993) Hyalella 

- _ azteca protocol. All Hyalella were obtained from NWAS in Yaquina Bay, Oregon. Animals were 
separated into groups of approximately 1000 and placed in polyethylene cubitainers containing 
NWAS laboratory water, then shipped via overnight courier. Upon arrival at Granite Canyon, the 
amphipods were acclimated to Granite Canyon well water (25°C). Once acclimated, the animals 
yerelheld for an additional 48-h prior to addition to the test containers. 



Test containers were one-liter glass jars containing 2 cm of sediment and filled to the 700-mL line 
with Granite Canyon well water. Test sediment and overlying water were allowed to equilibrate for 
24 hours, then 20 amphipods were placed in each beaker along with well water to fill each test 
container to the one-liter'line. Test chambers were gently aerated and continuously illuminated. 

Five replicates of each sample were tested for 10 days. In addition, a negative sediment control 
consisting of 5 replicates of Yaquina Bay home sediment was included with each set of samples 
tested. Test containers were fed a slurry of crushed alfalfa pellets three times per week (ASTM 
1993). After 10 days, samples were sieved through a 0.5-mm Nitex screen to recover the test 
animals, and the number of survivors was recorded for each replicate. Percent survival was 
calculated as: 

mumber of surviving am~hi~ods )  X 100 
(Initial number of amphipods) 

Positive control reference tests were conducted concurrently with each sediment test using cadmium 
chloride as a reference toxicant. In these tests, arnphipod mortality was recorded in three replicates 
of four cadmium concentrations after a 96-hour water-only exposure. A dilution water control 
consisting of Granite Canyon well water was included in each test. 

Test Acceptability and Evaluation 
Quality Assurance/Quality Control (QAIQC) guidelines for the toxicity tests used in the BPTCP 
project are summarized in the BPTCP Quality Assurance Project Plan (Stephenson, et al. 1993). 
Test acceptability criteria from published protocols were evaluated for all tests. Quality assurance 
checklists were compiled that noted compliance for all tests with each of these criteria. Evaluation 
codes were assigned to each deviation from QNQC guidelines, and can be summarized as follows: 
-3: sample has minor exceedances of QA criteria that are unlikely to affect assessments. 
-4: sample meets or exceeds control criteria requirements. 
-5: data has exceedances, but are generally usable for most assessments and reporting purposes. 
-6: sample has major exceedances of control criteria requirements and the data is not usable 

for most assessments and reporting purposes. No toxicity test data in this report warranted 
this designation. 

It is recommended that the QA evaluations listed in the appendices be consulted before using any 
data reported here for critical management decisions. 

Toxicity Identification Evaluations (TIEs) 
TIES with StrongyIocentrotus purpuratus 
Phase I TIEs are designed to characterize samples by isolating broad classes of compounds to 
determine their relationship to observed toxicity. Phase I TIE procedures include adjustment of 
sample pH, chelation of cationic compounds (including many trace metals), neutralization of - 
oxidants (such as chlorine), aeration to remove volatiles, inactivation of metabolically activated G 

toxicants, solid-phase extraction (SPE) of non-polar organic compounds on C-18 columns and .. 
subsequent elution of extracted.compounds. Each samplejfraction, in which classes of ,.. 



compounds have been removed, inactivated, or isolated, is then tested for toxicity. TIE 
procedures followed the methods described by US EPA (1996). These procedures are described 
briefly below. All TIE treatments were tested with the purple urchin embryo-larval development 
test, as described above. Treatment solution (sample fraction) was divided into 5 replicate 20- 
rnL scintillation vials (10 mL of solution), with approximately 250 embryos inoculated into each 
vial. Each sample was tested at three 'dilutions. The sample underwent the TIE treatment prior 
to being diluted with one micron-filtered Granite Canyon seawater that had also undergone the 
TIE treatment. Testing sample dilutions provides information on the degree of sample toxicity. 
The TIE treatments are described as follows: 

Aeration 
Sample was aerated for one hour to remove volatile compounds. 

Filtration 
Sample was filtered through a 0.45 pm glass fiber filter to remove toxicants associated with 
particulate material. 

Graduated DH 
Adjusting sample pH can affect the toxicity of hydrolizable, ionic, acidic, or basic compounds. 
Sample pH was adjusted and maintained at pH 7.9, 8.1 and 8.4 by the addition of hydrochloric 
acid andlor sodium hydroxide. 

I 

EDTA Chelation 
Addition of EDTA binds cationic trace metals, such as copper, cadmium, mercury, zinc, lead, 
nickel, and, too a lesser extent, silver and manganese, resulting in relatively non-toxic metal 
complexes (Hockett and Mount 1996). EDTA was added to the sample for a final concentration 
of 60 mgIL. The sample was allowed to interact with the EDTA for three hours before the pH 
was adjusted with sodium hydroxide. pH was checked prior to distributing sample into test 
containers. 

Sodium Thiosulfate Addition , 

Addition of sodium thiosulfate (STS) reduces oxidants, such as chlorine, ozone, chlorine dioxide, 
mono- and di-chloroamines, bromine, iodide, manganous ions, and certain electrophylic organic 
chemicals (Mount and Anderson-Carnahan, 1988a). It also binds some trace metals, such as 
copper, cadmium, mercury, silver, and too a lesser extent, zinc, lead, and nickel (Hockett and 
Mount, 1996). STS was added to the sample for a final concentration of 50 mg/L. The sample 
was allowed to interact for one hour. 

Solid Phase Extraction (SPE) 
Solid-phase extraction through a C-18 SPE column was used to remove a range of non-polar 
organic compounds from sample solutions. The SPE columns were later eluted with 100% , 

methanol to allow toxicity testing of compounds retained on the column: Sample was pumped 
through silicone tubing that had been cleaned by running 25 mL of distilled water followed by 25 
mL of methanol through each tubing apparatus (but not through the column). The column was 



prepared by pumping 30 mL of methanol through it, followed by 50.mL of distilled water. Next, 
laboratory dilution water was pumped through the column; the first 20 mL was discarded, and 
the remaining volume was kept as the column control solution. Finally, 200 mL of sample was 
run through the column; the first 20 mL was discarded, and the remaining volume collected q 
SPE treated sample. Column was kept wet until all sample had been passed through. 

Column Eluate 
After C-18 SPE extraction described above, the column was then run dry and air-dried with a 
syringe. With the stopcock tightly shut, 2 rnL of 100% methanol was added to the column. The 
stopcock was then opened, and air pumped into the column at 2 mLlmin until the column was 
dry. Eluate was collected in a small vial. The 2 mL aliquot of eluate was then delivered into 800 
mL of laboratory dilution water. Assuming that all non-polar organic constituents from the 
sample were retained on the column (no breakthrough), and assuming that all of these 
compounds were then completely removed from the column in the methanol eluate, then the 
eluate treatment (2 mL in 800 mL) would contain 25% of the concentration of these constituents 
as did the original sample (25% addback). This low level of addback was necessitated by 
scarcity of pore water sample and by volume requirements for treatment testing. An eluate 
control consisting of 2 mL of methanol added to 800 mL of laboratory dilution water was tested 
with each C- 18 eluate treatment. 

Pi~eronvl Butoxide Tests 
A number of organophosphate pesticides (phosphorothioate compounds such as diazinon, 
chlorpyrifos, malathion, parathion, methyl parathion and fenthion) require metabolic activation 
by exposed organisms before they become toxic. These activation reactions consist of oxidative 
metabolism by the cytochrome P-450 group of enzymes (Durhan et al. 1993). This activation 
can be blocked by compounds such piperonyl butoxide (PBO), thereby reducing or eliminating 
toxicity due to this class of compounds. 

In this study, PBO was added to test samples to determine whether metabolically activated 
pesticides were responsible for observed toxicity. 2.5 mL of 50 m g 5  PBO stock solution was 
added to 250 mL of each sample (resulting in a concentration of 0.5 mg/L PBO). PBO controls 
were made by adding 20 mL PBO to 180 mL of laboratory dilution water. 

Abbreviated Strongylocentrotus purpuratus Sediment-Water Interface TIES with EDTA 
The purple sea urchin (Strongylocentrotus purpuratus) embryollarval development test at the 
sediment-water interface (SWI) was conducted on intact core sediment samples taken with . .  
minimal disturbance. Details of the SWI test protocol are described above. Duplicate cores were ' 
collected for EDTA and blank treatments. Addition of EDTA binds cationic trace metals, such : 
as copper, cadmium, mercury, zinc, lead, nickel, and, too a lesser extent, silver and manganese, 
resulting in relatively non-toxic metal complexes (Hockett and Mount 1996). EDTA was mixed ' 

into seawater at ambient salinity for a final concentration of 50 mg/L, and the pH was adjusted t. . 

back to ambient pH .using sodium hydroxide. This EDTA-spiked seawater:was then added as a 

overlying water in the S W  containers, while untreated seawater was added as overlying water to 
the untreated samples. Overlying water was allowed to equilibrate for 24 hours beforeithe start ' 

of the test. After inserting the screen tube into the equilibrated cores, each tube was inoculated 



with approximately 250 embryos. The laboratory controls consisted of Yaquina Bay amphipod 
home sediment fiom Northwestern Aquatic Sciences with and without EDTA in the overlying 
water. ' 

Trace Metals Analysis of Sediments 
1 

Summary of Methods 
Trace metals analyses were conducted at the California Department of Fish and Game's (CDFG) 
Trace Metals Facility at Moss Landing, CA. Table 2 indicates the trace metals analyzed and lists 
method detection limits for sediments. These methods were modifications of those described by 
Evans ahd Hanson (1 993), as well as those developed by the CDFG (California Department of 
Fish and Game, 1990). Samples were selected for chemical analyses by SWRCB staff based on 
results from toxicity tests. 

Sediment Digestion Procedures 
One gram aliquot of sediment was placed in a pre-weighed Teflon vessel, and one ml 
concentrated 4: 1 nitric:perchloric acid {mixture was added. Vessels were capped and heated in a 

0 

vented oven at I30 C for four hours. Three ml hydrofluoric acid were added to the vessel, 
recapped and returned to oven overnight. Twenty ml of 2.5% boric acid were added to the vessel 
and placed in oven for an additional 8 hours. Weights of Teflon vessel and solution were 
recorded, and solution was poured into 30 ml polyethylene bottles. 

Tissues Digestion Procedures 
A three gram aliquot of tissue was placed in a pre-weighed Teflon vessel, and three mls of 
concentrated 4: 1 nitric:perchloric acid mixture was added. Samples then were capped and heated 
on hot plates for five hours. Caps were tightened and heated in a vented oven at 130'C for four 
hours. Samples were allowed to cool and 15 mls of Type I1 water was added to the vessels. The 
solution was then quantitatively transferred to a pre weighed 30 ml polyethylene (HDPE) bottle 
and taken up to a final weight of 20 g with Type I1 water. 

Atomic Absorption Methods 
Samples were analyzed by furnace AA on a Perkin-Elmer Zeeman 3030 Atomic Absorption 
Spectrophotometer, with an AS60 auto sampler, or a flame AA Perkin Elmer Model 2280. Samples, 
blanks, matrix modifiers, and standards were prepared using clean techniques inside a clean 
laboratory. ASTM Type I1 water and ultra clean chemicals were used for all standard preparations. 
All elements were analyzed with platforms for stabilization of temperatures. Matrix modifiers were .. 
used when components of the matrix interferes with adsorption. The madix modifier was used for 
Sn, Sb and Pb. Continuing calibration check standards (CLC) were analyzed with each furnace sheet, 
and calibration curves were run with three concentrations after every 10 samples. Blanks and 
standard reference materials, MESS1 . PACS. BCSSl br 1646 were analyzed with each set of 
samples for sediments. 



Method Detection Limits 

Table 2. Drv Weieht Trace Metal Minimum Detection Limits - 

Aluminum 
Arsenic 
Cadmium 
Copper 
Chromium 
Iron 
Mercury 
Manganese 
Nickel 
Lead 
Antimony 
Tin 
Selenium 
Zinc 

Analvtes t , 

Silver 

Trace Organic Analysis of Sediments (PCBs, Pesticides, and PAHs) 
Summary of Methods 
Analytical sets of 12 samples were scheduled such that extraction and analysis would occur 
within a 40 day window. Methods employed by UCSC-TOF were modifications of those 
described by Sloan et al. (1 993). Tables 3-7 indicate the pesticides, PCBs, and PAHs currently 
analyzed, and list method detection limits for sediments and tissues on a dry weight basis. 

MDL, MDL, MDL. 
pg/gdry ~g/'dry /Ig/L 
Sediment Tissue Water 
0.002 0.0 1 0.00 1 

Sediment Extraction 
Samples were removed from the freezer and allowed to thaw. A 10 gram sample of sediment 
was removed for chemical analysis and an independent 10 gram aliquot was removed for dry 
weight determinations. The dry weight sample was placed into a pre-weighed aluminum pan and 
dried at 1 10°C for 24 hours. The dried sample was reweighed to determine the sample's percent 
moisture. The analytical sample was extracted 3 times with methylene chloride in a 250 mL 
amber Boston round bottle on a modified rock tumbler. Prior to rolling, sodium sulfate, copper, 
and extraction surrogates were added to the bottle. Sodium sulfate dehydrates the sample 
allowing for efficient sediment extraction. Copper, which was activated with hydrochloric acid, . *. 
complexes free sulfur in the sediment. After combining the three extraction aliquots, the extract 
was divided into two portions, one for chlorinated hydrocarbon (CH) analysis and the other for &., 

polycyclic aromatic hydrocarbon (PAH) analysis. I , .  .. 

Tissue Extraction 
Samples were removed from the freezer and allowed to thaw. A 5 gram sample of tissue was 
removed for chemical analysis and an independent 5 gram aliquot was removed for dry weight 
determinations. The dry weight sample was placed into a pre-weighed aluminum pan and dried at 



1 10°C for 24 hours. The dried sample was reweighed to determine the sample's percent 
moisture. The analytical sample was extracted twice with methylene chloride using a Tekmar 
Tissumizer. Prior to extraction, sodium sulfate and extraction surrogates were added to the 
sample and methylene chloride. 

The two extraction aliquots were combined and brought to 100 mL. A 25 rnL aliquot was 
decanted through a Whatmann 12.5 cm #1 filter paper into a pre-weighed 50 mL flask for lipid 
weight determination. The filter was rinsed with -15 mL of methylene chloride and the 
remaining solvent was removed by vacuum-rotary evaporation. The residue was dried for 2 
hours at 1 10°C and the flask was re-weighed. The change in weight was taken as the total 
methylene chloride extractable mass.' This weight then was used to calculate the samples 
"percent lipid". 

Organic Analysis 
The CH portion was eluted through a silica/alumina column, separating the analytes into two 
fiactions. Fraction 1 (Fl) was eluted with 1% methylene chloride in pentane and contained > 
90% of p,pl-DDE and < 10% of p,pf-DDT. Fraction 2 (F2) analytes were eluted with 100% 
methylene chloride. The two fractions were exchanged into hexane and concentrated to 500 pL 
using a combination of rotary evaporation, controlled boiling on tube heaters, and dry nitrogen 
blow downs. 

F1 and F2 fractions were analyzed on Hewlett-Packard 5890 Series gas chromatographs utilizing 
capillary columns and electron capture detection (GCtECD). A single 2 ,p1 splitless injection was 
directed onto two 60 m x 0.25 rnm I.D. columns of different polarity @B-17 & DB-5; J&W 
Scientific) using a glass Y-splitter to provide a two dimensional confirmation of each analyte. 
Analytes were quantified using internal standard methodologies. The extract's PAH portion was 
eluted through a silica/alumina column with methylene chloride. It then underwent additional 
cleanup using size-exclusion high performance liquid chromatography (HPLCISEC). The 
collected PAH fraction was exchangid into hexane and concentrated to 250 pL in the same 
manner as the CH fractions. 



Table 3: Dry Weight Minimum Detection Limits of Chlorinated Pesticides. 

Analytes 

Fraction #I Analytes 
Aldrin 
alpha-Chlordene 
gamma-Chlordene 
o,p'-DDE 
o,p'-DDT 
Heptachlor 
Hexachlorobenzene 
Mirex 

Fraction #I & #2 Analytes ''$ 
p,p'-DDE 
p.p'-DDT 
p,p'-DDMU 
trans-Nonachlor 

+ 
Fraction #2 Analytes + 

cis-Chlordane 
trans-Chlordane 
Chlorpyrifos 
Dacthal 
o,p'-DDD 
p,p'-DDD 
p,p'-DDMS 
p,p'-Dichlorobenzophenone 
Methoxychlor 
Dieldrin 
Endosulfan I 
Endosulfan 11 
Endosul fan sulfate 
Endrin 
Ethion 
alpha-HCH 
beta-HCH 
gamma-HCH 
delta-HCH 
Heptachlor Epoxide 
cis-Nonachlor 
Oxadiazon 
Oxychlordane 
t 

The quantitation surrogate is PCB 103. 
+ 

The quantitation surrogate is d8-p,p'-DDD 

Database 
Abbreviation 

ALDRIN 
ACDEN 
GCDEN 
OPDDE 
OPDDT 

HEPTACHLOR 
HCB 

MlREX 

PPDDE 
PPDDT 

PPDDMU 
TNONA 

CCHLOR 
TCHLOR 
CLPY R 
DACTH 
OPDDD 
PPDDD 

PPDDMS 
DICLB 

METHOXY 
DIELDRIN 

ENDO-l 
ENDO-I1 

ES04 
ENDRIN 
ETH 1 ON 
HCHA 
HCHB 
HCHG 
HCHD 

HE 
CNONA 
OXAD 

OCDAN 

MDL, MDL, MDL, 
ng/g dry ng/g d~ ng/L 

Sediment Tissue Water 

0.5 1 .O 2.0 
0.5 1 .O 1 .O 
0.5 . 1.0 1 .O 
1 .O 3.0 1 .O 
1 .O 4.0 2.0 
0.5 1 .O 2.0 
0.2 1 .O 1 .O 
0.5 1 .O 1 .O 

1 .O 1 .O 0.5 
1 .O 4.0 2.0 
2.0 5.0 5 .O 
0.5 1 .O 1 .O 

0.5 I .O 1 .O 
0.5 1 .O 1 .O 
1 .O 4.0 4 .O 
0.2 2.0 2.0 
1 .O 5.0 5 .O 
0.4 3.0 3.0 
3 .O 20 20 
3.0 25 25 
1.5 15 15 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
1 .O 3.0 3.0 
2.0 5.0 5.0 
2.0 6.0 6.0 
2.0 N A N A 
0.2 1 .O 1 .O 
1 .O 3 .O 3 .O 
0.2 0.8 I .O 
0.5 2.0 2.0 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
6 N A N A 

0.5 0.2 1 .O 



Table 4: Dry Weight Detection Limits of NIST PCB Congeners. 
t Analvtes I Databare 1 MDL, , MDL, MDL. I Abbreviation ng/g dry ng/g dry ng/L 

Sediment , Tissue Water 
0.5 1 .O 1 .O 
0.5 1 .o 1 .o 
0.5 1 .O 1 .O 
0.5 . 1 .O 1 .O 
0.5 1 .o 1 .o 
0.5 1 .O 1 .O 
0.5 1 .o 1 .o 
0.5 1 .O 1 .O 
0.5 1 .O I .O 
0.5 1 .O 1 .O 
0.5 1 .o 1 .o 
0.5 , 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 I .o 1 .o 
0.5 : 11.0 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O I .O 
0.5 1 .o 1 .o 
0.5 1 .o 1 .o 

:ule. PCB 207 is 

2.4'-dichlorobiphenyl 
2,2'.5-trichlorobiphenyl 
2,4,4'-trichlorobiphenyl 
2,2',3,5'-tetrachlorobiphenyl 
2,2',5,5'-tetrachlorobiphenyl 
2,3',4,4'-tetrachlorobiphenyl 
2,2',3,4,5'-pentachlorobiphenyl 
2,2',4,5.5'-pentachlorobiphenyl 
2,3,3',4,4'-pentachlorobiphenyl ' 

2,3',4,4'.5-pentachlorobiphenyl 
2,2',3,3',4,4'-hexachlorobiphenyl 
2,2',3,4,4',5'-hexachlorobiphenyl~ 
2,2',4,4',5,5'-hexachlorobiphenyl 
2.2',3,3',4,4',5-heptachlorobiphenyl 
2,2'.3,4,4'.5,5'-heptachlorobiphenyl 
2,2',3,4'.5,St,6-heptachlorobiphenyl 
1,2',5,3',4,4',5,6-octachlorobiphenyl 
2.2'.3.3'.4.4'.5.5'.6-nonachlorobiphenyl 
2.2'.3.3',4.4'.5.5',6,6'-decachlorobiphenyl 

PCB8 
PCB 18 
PCB28 
PCB44 
PCB52 

- PCB66 
PCB87 
PCBlOl 
PCB 105 
PCB1 I8 
PCB 128 
PCB138 
PCB 153 
PCB 170 
PCB 180 
PCB 187 
PCB 195 
PCB206 
PCB209 

PCB 103 is the surrogate used for PCBs with 1 - 6 chlorines per mo 
used for all others. 



Table 6: Dry Weight Minimum Detection Limits of Chlorinated Technical Grade Mixtures. 
Aroclors 1248, 1254, and 1260 were calculated from measured congener-specific results as 
described in Newman et al. (in press). 

Table 5: Additional PCB Congeners 

Analytes 

2,3-dichlorobiphenyl ' 

4,4'-dichlorobiphenyl 
2,3',6-trichlorobiphenyl 
2,4,5-trichlorobiphenyl 
2,4',4-trichlorobiphenyl 
2,2,'4,5'-tetrachlorobiphenyl 
2,3',4',5-teuachlorobiphenyl 
2,4,4',5-tetrachlorobiphenyl 
2,2',3,5',6-pentachlorobiphenyl. 
2,2',3',4,5-pentachlorobiphenyl 
2,2',4.4'.5-pentachlorobiphenyl 
2,3,3',4',6-pentachlorobiphenyl 
2,2',3,3',4,6'-hexachlorobiphenyl 
2,2',3,4,4',5-hexachlorobiphenyl 
2,2',3,4',5',6-hexachlorobiphenyl 
2,2',3,5.5',6-hexachlorobiphenyl 
2.3,3',4,4',5-hexachlorobiphenyl 
2,3,jt,4,4',5'-hexachlorobiphenyl 
2,3.3',4.4'.6-hexachlorobiphenyl 
2,2',3,3',4,5,6'-heptachlorobiphenyl 
2,2',3,3',4',5,6-heptachlorobiphenyl 
2,2',3,4.4'S1,6-heptachlorobiphenyl 
2,3,j1,4,4',5,5'-heptachlorobiphenyl 
2,2'.3,3',4,4',5,5'-octachlorobiphenyl 
2,2',3,3',4,5',6,6'-octachlorobiphenyl 
2,2',3,4,4',5,5',6-octachlorobiphenyl 
t 

PCB 103 is the surrogate used for PCBs with I 
207 is used for all others. 

with Dry 
Database 

Abbreviation 

PCB5 
P C B  I5 
PCB27 
PCB29 
PCB3 1 
PCB49 
PCB70 
PCB74 
PCB95 
PCB97 
PCB99 
PCB1 I0 
P C B  132 
P C B  137 
PCB1 49 
PCB151 
P C B  156 
P C B  157 
PCB158 
P C B  174 
PCB 177 
P C B  183 
PCB 189 
P C B  194 
PCB20 l 
PCB203 

- 6 chlorines per molecule. 

Weight Minimum Detection Limits. 
MDL, MDL, MDL, 

nglg dry nglg dry ng/L . 
Sediment Tissue Water 

0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 . 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 I .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 1 .O 1 .O 
0.5 I .O 1 .O 
0.5 1 .O 1 .O 
0.5 I .O 1 .O 
0.5 1 .O 1 .O 

PCB 

MDL, MDL, MDL, 
ng/g dry ng/g dry ng/L 

Sediment Tissue Water 
5 0 100 100 . - 
5 100 100 
5 50 50 
5 50 50 
10 100 100 . . .  

, - '4 . - 

Analyte 

~oxa~hene' 
Polychlorinated Biphenyl Aroclor 1248 
Polychlorinated Biphenyl Aroclor 1254 
Polychlorinated Biphenyl Aroclor 1260 
Polychlorinated Terphenyl Aroclor 5460~ 

The quantitation surrogate is PCB 207. 2' 

The quantitatbn surrogate is d8-p.p'-DDD 

. . 

Database 
Abbreviation 

T O X A P H  

AR01248 
ARO 1254 
AR01260 
AR05460 



Table 7: Dry Weight Minimum Detection Limits of ~oly'aromatic Hydrocarbons in Tissue 
, . 

~ n a l ~ t e $  Database MDL, ng/g MDL,ng/g MDL, n& 
Abbreviation dry dry 

sediment  issue Water 
Naphthalene NPH 5 10 30 
2-Methylnaphthalene 
I -Methylnaphthalene 
Biphenyl 
2,6-Dimethylnaphthalene 
Acenaphthylene 
Acenaphthene 
2,3,5-Trimethylnaphthalene 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
I -Methylphenanthrene 
Fluoranthrene 
Pyrene 
Benz[a]anthracene 
Chrysene 
Tryphenylene 
Benzo[b]fluoranthrene 
Benzo[k]fluoranthrene 
Benzo[e]pyrene 
Benzo[a]pyrene 
Perylene 
Indeno[l.2,3-cdlpyrene 
Dibenz[a,h]anthracene 
~enzo[ghi]-perylene 
Coronene 

MNP2 
MNP l 
BPH 
D m  
ACY 
ACE 
TMN 
FLU 
DBT 
PHN 
ANT 

MPHl 
FL A 
PYR 
B A A  

I CHR 
TRY 
BBF 
BKF 
BEP 
:BAP 
PER 
IND 
DB A 
BG P 
COR 

See QA repon tbr surrogate assignments. ' 

Table 8: Dry Weight Minimum Detection Limits of Organometalic Compounds 

MDL, MDL, MDL, 
ng/g dry ng/g dry ng/L 

Sediment Tissue Water 
13 20 : 1 

~ n a l ~ l e s '  

Tributyltin 

Database 
.-lbbreviation 

1 TBT 



Total Organic Carbon Analysis of Sediments 
Summary of Methods 
Samples were received in the frozen state and allowed to thaw at room temperature. Source samples 
were gently stirred and sub-samples were removed with a stainless steel spatula and placed in labeled 
20 ml polyethylene scintillation vials. Approximately 5 grams equivalent dry weight of the wet 
sample was sub-sampled. 

Sub-samples were treated with two, 5 ml additions of 0.5 N reagent grade HCl to remove inorganic 
carbon (CO"), agitated, and centrifuged to a clear supernate. Some samples were retreated with HC1 
to remove residual inorganic carbon. The evolution of gas during HCl treatment indicates the direct 
presence of inorganic carbon (CO"). After HCl treatment and decanting, samples were washed with 
approximately 15 ml of deionized-distilled water, agitated, centrifuged to a clear supernate, and 
decanted. Two sample washings were required to remove weight determination and analysis 
interferences. 

Prepared samples were placed in a 60" C convection oven and allowed to come to complete dryness 
(approx. 48 hrs.). Visual inspection of the dried sample before homogenization was used to ensure 
complete removal of carbonate containing materials, (shell fragments). Two 61 rnm (114") stainless 
steel solid balls were added to the dried sample, capped and agitated in a commercially available ball 
mill for three minutes to homogenize the dried sample. 

A modification of the high temperature combustion method, utilizing a Weatstone bridge current 
differential was used in a commercially~available instrument, (Control Equipment Co.,.440 
Elemental Analyzer) to determine carbon and nitrogen concentrations. The manufactures suggested 
procedures were followed. The methods are comparable to the validation study of USEPA method 
MARPCPN I. Two to three aliquots of 5-10 mg of dried prepared sub-sample were used to 
determine carbon and nitrogen weight percent values. Calibration of the instrument was with known 
standards using Acetanilide or L-Cystine. Detection limits are 0.2 uglmg, carbon and 0.01 uglmg 
nitrogen dry weight. 

The above methods and protocols are modifications of several published papers, reference 
procedures and analytical experimentation experience (Franson, 198 1 ; Froelich, 1980; Hedges and 
Stem, 1983; MARPCPN I, 1992). 

Quality ControVQuality Assurance for TOC Measurement . . 
Quality control was tested by the analysis of National Research Council of Canada Marine Sediment 
Reference Material, BCSS-1 at the beginning and end of each sample analysis set (20-30 individual 
machine analyses). All analyzed values were within suggested criteria of + 0.09% carbon (2.19% 
Average). Nitrogen was not reported on the standard data report, but was accepted at 0.008% 
nitrogen (0.195% Average) from the EPA study. Quality assurance was monitored. by re-calibration 
of the instrument every twenty samples and by the analysis of a standard as a unknown and 

I .  comparing known theoretical percentages with resultant analyzed percentages. Acceptable limits of 
standard unknowns awere! less .than 2.2%. Duplicate or triplicate sample analysis variance (standard 



deviationlmean) greater than 7% is not accepted. Samples were re-homogenized and re-analyzed 
until the variance between individual'runs fell below the acceptable liniit of 7.0%. 

Grain Size Analysis of Sediments 
Summary of Methods 
The procedure used combined wet and dry sieve techniques to deterdine particle size of sediment 
samples. Methods follow those of Folk (1974). 

Sample Splitting and Preparation 
Samples were thawed and thoroughly homogenized by stirring with a spatula. Spatulas were rinsed 
of all adhering sediment between samples. Size of the subsample for analysis was determined by the 
sandlsilt ratio of the sample. During splitting, the sandhilt ratio was es'timated and an appropriate 
sample weight was calculated. Subsamples were placed in clean, pre-weighed beakers. Debris was 
removed and any adhering sediment was washed into the beaker. 

~ e t ' s i e v e  Analysis (Separation of Coarse and Fine Fraction) 
Beakers were placed in a drying oven and sediments were dried at less than 55°C until completely 
dry (approximately three days). Beakers were removed from drying oven and allowed to equilibrate 
to room temperature for a least a half-hour. Each beaker and its contents were weighed to the nearest 
.O1 g. This weight minus the empty beaker weight was the total sample weight. Sediments in 
beakers were disaggregated using 100 ml of a dispersant solution in water (such as 50g CalgonfL 
water) and the sample was stirred until completely mixed and all lumps disappear. The amount and 
concentration of dispersant used was recorded on the data sheet for each sample. Sample beakers 
were placed in an ultrasonic cleaner for 15 minutes for disaggregation. Sediment dispersant slurry 
was poured into a 63 pm (ASTM #230,4 phi) stainless steel or brass sieve in a large glass funnel 
suspended over a 1 L hydrometer cylinder by a ring stand. All fine sediments were washed through 
the sieve with water. Fine sediments were captured in a 1L hydrometer cylinder. Coarse sediments 
remaining in sieve were collected and returned to the original sample beaker for quantification. 

Dry Sieve Analysis (Coarse Fraction) 
The coarse fraction was placed into a preweighed beaker, 'dried at 55-65OC, allowed to acclimate, 
and then weighed to 0.01 g. This weight, minus the empty beaker weight, was the coarse fraction 
weight. The coarse fraction was poured into the top sieve of a stack of ASTM sieves having the 
following sizes: No. 10 (2.0 mm), 18 (1.0 mm), 45 (0.354 mm), 60 (0.25 mm), 80 (0.177 mm), 120 
(0.125 mm), and 170 (0.088 mm). The stack was placed on a mechanical shaker and shaken at 
medium intensity for 15 minutes. After shaking, each sieve was inverted onto a large piece of paper g t 

and tapped 5 times to free stuck particles. The sieve fractions were added cumulatively to a 
weighing dish, and the cumulative weight after each addition determined to 0.01g. The sample was 
returned to its original beaker, and saved until sample computations were completed and checked for 
errors. 

Analytical Procedures 
Fractional weights and percentages for various particle size fractions were calculated. If only wet 
sieve analysis was used, weight of fine fraction was computed by subtracting coarse fraction fiom 



total sample weight, and percent fine composition was calculated using fine fraction and total sample 
weights. If dry sieve was employed as well, fractional weights and percentages for the sieve were 
calculated using custom software on a Macintosh computer. Calibration factors were stored in the 
computer. 

Hydrometer Analysis (Fine Fraction) 
Hydrometers used for the analysis were precalibrated using the techniques of Lewis (1 984). 
A reference cylinder was filled with water and 100 ml of dispersant solution. Prior to the 
analysis, a hydrometer reading was taken for Cc, the composite correction for temperature, 
dispersing agent, and the meniscus. 

For each of the sample cylinders, the volume was raised to 1000 ml using tap water. The 
hydrometer number was recorded, the temperature was noted, and the sample added and 
stirred for 1 minute. 

Hydrometer readings were taken at 1 minute, 3 minutes, 10 minutes, 30 minutes, 90 minutes, 
4.5 hours and 24 hours. If the water temperature had changed by greater than 2°C then 
hydrometer corrections were remeasured. The colloidal weight was determined by 
subtracting the other fractions from the total weight. 

Benthic Community Analysis 
Summary of Methods 
Each catalogued sample was processed individually in the laboratory to obtain an accurate 
assessment of species diversity and abundance. All macroinvertebrates were sorted from residues 
under a dissecting microscope, identified to lowest possible taxon, and counted. Laboratory 
processing of benthic cores consists of both rough and fine sorting. Initial sorting separates animals 
into large taxonomic groups such as polychaetes, crustaceans, mollusks and other (e.g., phoronids). 
Bound laboratory logbooks were maintained and used to record number of samples processed by 
each technician, as well as results of any sample resorts, if necessary. Sorters were required to sign 
and date a Milestone Progress Checksheet for each replicate sample processed. Specimens of similar 
taxonomic groups were placed in vials and labeled internally and externally with project, date 
collected, sitelstation information, and IDORG. Samples were selected for benthic community 
analysis by SWRCB staff based on results from toxicity tests. 

In-house senior taxonomists and outside specialists processed and verified the accuracy of species . . 
identification and enumeration. An archived voucher specimen collection was established at this 
time. 

Relative Benthic Index 
Benthic samples were sieved, sorted and the number of individuals of each species in each , 

replicate core were identified. A nurnbertof summary statistics were calculated for each station, 
including summaries of total fauna, .number of species, and the 4 major phyla (Polychaetes, 
Crustacesl~_ls, Mollusks, and Echinoderms). 



9 < . ' I  

The Relative Benthic Index (RBI) used in this study utilizes the above summarized fauna 
information in a refined version of the benthic index presented in the Sah Diego BPTCP report 
(Fairey et al. 1996). It is based on simple, realistic natural history concerning responses of marine 
benthic communities to anthropogenic and natural disturbances. The community patterns used in 
the index include number of species (all1 taxa, only mollusks, and only crustaceans); and the 
number of individuals of crustaceans, the number of individuals of selected species that are 
indicators of relatively disturbed benthic habitats, and the number of individuals of selected 
species that are indicators of relatively undisturbed benthic habitats. The RBI is developed for 
particular areas by selecting different indicator species. It does not require the presence of 
uncontaminated reference stations, and does not refer to data beyond that collected in each study. 
Often the evaluation of community degradation depends on comparisons to uncontaminated 
reference sites which are difficult to locate and vary for reasons that are unknown and unrelated 
to contamination. I 

Number of S~ecies I , 

The number of species often decreases with severe disturbances (Oliver et al. 1977, 1980, , 

Lenihan and Oliver 1995) and is the best indicator of. biodiversity, particularly when species are 
sampled in relation to habitat area (Hurlbert 197 1, Jumars 1975, 1976, Abel and Walters 1979). 
Therefore, the first comniui~ity parameter in the RBI is the total number of species found in a 
standard sample of habitat area. Among the more numerous large taxonomic groups, crustaceans 
are generally more sensitive to environmental contaminants and other anthropogenic 
disturbances than most other components of the infauna, particularly polychaetes (Pearson and 
Rosenberg 1978, Reish et al. 1980, Thistle 198 1, Swartz et al. 1986, Stull et al. 1986, Oliver et 
al. 1977, Lenihan and Oliver 1995, ~Cnihan et al. 1995). Speciose and numerically abundant 
crustacean faunas on the,Pacific coast of the United States are generally only found in 
uncontaminated environments (Barnard 1963), making the number of c~stacean species an 
important indicator of overall environmental health. To a lesser degree, the number of mollusk 
species also increase with decreasing environmental stress (Stull et al. 1986, Swartz et al. 1986, 
Oliver et al. 1977), and are thus also included in the RBI. Polychaetes, crustaceans, and 
mollusks are the three dominate groups of benthic macro-invertebrates fiom many nearshore 
communities (Oliver et al. 1980), but unlike the crustaceans and mollusks, many of the most 
opportunistic or weedy species are polychaete (Grassle and Grassle 1974, McCall 1977, Oliver et 
al. 1977, Pearson and Rosenberg 1978, Reish et al. 1980, Sanders et al. 1980, Santos and Simon 
1980, Thistle 198 1, Rhoads et al. 1982, Lenihan and Oliver 1995). As a result, the number of 
polychaete species was not used in the RBI, because they do not indicate as clearly either a . 
relatively disturbed habitat or a relatively undisturbed habitat. , 

Number of Individuals I 

An increase in the number of crustacean individuals is also indicative of relatively healthy 
- -  - environments (Stull et al. 1986, S w k  et al. 1986, Oliver et al. 1977, Lenihan and Oliver 1993, 

although sometimes one or two crustacean species can be abundant in disturbed habitats (Vetter 
1995, Okey 1997), but less so than for other major taxonomic groups, particularly polychaete 
worms (Pearson and Rosenberg 1978, Grassle and Grassle 1974, Oliver et al. 1977). Therefore, 
the number of individuals of crustaceans is also used in the RBI, but not the number of 



individuals in any other major taxonomic group. 

Indicator Smcies . . .  

Even .more than the number of species or the number of crustacean individuals, the population 
sizes of selected indicator species are strongly associated with benthic habitats that are relatively 
disturbed or undisturbed (Grassle and Grassle 1974, Oliver et al. 1977, Davis and Spies 1980, 
Westin 1990, Lenihan and.Oliver 1995, Okey 1997). Therefore, five species were used in the 
RBI as indicators of either highly disturbed or undisturbed benthic communities and habitats. 
The number and identity of indicator species can change from one regional study site to another. 
Selection of indicator species was based on known responses to anthropogenic and other 
disturbances (Grassle and Grassle 1974, McCall 1977, Oliver et al. 1977, Pearson and Rosenberg 
1978, Davis and Spies 1980, Sanders et al. 1980, Santos and Simon 1980, Thistle 198 1, Lenihan 
and Oliver 1995, Okey 1997) and related natural history such as life history traits (Grassle and 
Grassle 1974, Oliver et al. 1977, Rhoads et al. 1978, Rhoads and Boyer 1982, Lenihan and 
Oliver 1995) and abundance patterns along environmental gradients and among the study stations 
(Oliver et al. 1980, Stull et al. 1986, Swartz et al. 1986, Weston 1990). The 2 negative indicator 
species are highly opportunistic annelids which thrive in disturbed, polluted, or marginal . 

environments, and are generally not found in less disturbed communities. The 3 positive 
indicator species are generally not found in polluted habitats and are characteristic of regions 
where anthropogenic and other severe disturbances do not play major roles in structuring 
communities. Each indicator species is discussed below: 

Negative Indicator S~ecies 
Capitella capitata 
The Capitella species complex is a cosmopolitan group which lives in a wide range of 
conditions: fouled or low oxygen, high organic matter and fine sediments. They are abundant 
around outfalls discharging biological wastes, and have a rapid (1 to 2 month) life cycle. 
Capitella are capable of surviving for days with little or no oxygen, and are often considered the 
best example of a "weedy", opportunistic species (Grassle and Grassle 1974, Grassle and Grassle 
1976, Oliver et al. 1977, McCall 1977, Pearson and Rosenberg 1978, Lenihan and Oliver 1995, 
Okey 1995 and many others). 

Oligochaetes 
Oligochaetes are a poorly known group typically found in peripheralldisturbed habitats such as 
under decaying algae on beaches, and in fouled or low oxygen muds of back bays, estuaries, and 
harbors (Brinkhurst and Simmons 1968, Pearson and Rosenberg 1978, Brinkhurst and Cook 
1980). They often occur in large masses with nearly no other macrofauna. In SF Bay they may : . 
comprise 100% of the fauna where there is gross pollution (i.e. large amounts of organic material . 
from sewage). If oxygen levels are sufficient, and there is little. toxic waste and high bacterial * *  

levels, oligochaete densities become extremely high (Smith and Carlton, 1975; Brinkhurst and t: - ' 

Simmons, 1968). They are well known indicators of relatively degraded freshwater ecosystem$ 
(Brinkhurst and Simmons 1968, Pearson and Rosenberg 1978, ,Brinkhurst and Cook t1.980). ' 



a double square-root transformation to compress the range of values; For each species; the 
transformed abundance was converted to a percentage of the total range. The transformed values 
of the negative indicator species were summed and subtracted from the sum of the values for the 
positive indicator species. 

The overall RBI was calculated by summing the values of the Total Fauna, Total Mollusks, 
Crustacean Species, and Indicator Species, and standardizing it to the total range. This resulted in 
a range in values from 0.00 (Most Impacted) to 1 .OO (Least Impacted). 

Use of Relative Benthic Index 
It is not possible to compare directly RBI values between different regions. The high and low 
ranges of values vary based on the extreme values within each data set. In addition, different 
indicator species are often used between regions. What the RBI does provide is the relative 
"health" of each of the stations in a given data set compared to the other stations in the same data 
set. 

The RBI does not indicate causality. While a low RBI value could be the result of chemical 
toxicity, it also could be the result of other types of anthropogenic disturbance, such as dredging, 
or could result from a variety of natural disturbances, such as freshwater h o f f ,  temperature 
stratification, or storm impacts. 

It is not possible to test the RBI to determine significance levels or confidence levels, or to 
statistically determine what ranking indicates significant impact. However, since a degree of 
arbitrarity is incorporated into all determinations of significance, whether statistical or intuitive, 
this should not be considered a significant drawback. For this study, the threshold for 
significantly impacted benthic community structure was set at a RBI less than or equal to 0.30. 
While this threshold is necessarily somewhat arbitrary, it is considered suitable based on the best 
professional judgment of the benthic ecologists who performed the analysis. Several factors were 
considered in deriving this threshold: the stations below the threshold have few overall species, 
few crustacean species, presence of negative indicator species, and absence of positive indicator 
species. These stations would be considered to be significantly degradedi by the vast majority of 
naturalists familiar with San Francisco Bay. The RBI can be used in combination with chemistry 
and toxicity test data to provide a "weight-of-evidence" for determination of the most impacted 
stations. 

Bioaccumulation Tests with the Clam Macoma balthica , \ 

The 28-day bioaccumulation tests with Macoma balthica were conducted according to EPAfArmy 
Corps of Engineers Inland Testing Manual (EPNACOE, 1994). Clams*were obtained from 
Brezina and Associates (Dillon Beach, CA). Clams arrived via overnight courier on day 0 of the - 
test. Test containers consisted of 5L polyethylene trays with 2.5L of sediment. Sediment was 
loaded into test.containers, and allowed to equilibrate for 24 hours before clams were added. 
Fifteen clams were placed in each of 3 replicate containers and flow-through seawater was started 
at a rate of 120 mu per minute: Afier.28 days, sediment was screenedahd discarded. Surviving i 
clams were placed~in clean, flow-throu&seawater to depurate for 24 hours. After depuration, 



Positive Indicator Species 
Ampelisca 
Ampelisca filter-feed from vertical tubes which they build at the surface of clean, fine sediments. 
Tremendous densities of Ampelisca can form a dense carpet of tubes which changes the physical 
structure of the sedimentary regime. The carpet also enhances habitat values and supports a very 
diverse fauna (Mills 1967, Oliver et al. 1983, 1984, Oliver and Slattery 1985). Although 
Arnpelisca can colonize open sediment patches (Mills 1967), they do not colonize disturbed sites 
nearly as rapidly as the more motile and non-tube dwelling amphipod groups (Oliver and Slattery 
1 985b,  lau us et al. 1990). 

Macoma 
The clams Macoma and Tellina, both in the Tellinidae, are small and live shallowly under the 
sediment surface. Macoma generally favors finer sediment, including bays, than Tellina. Some 
Macomas filter feed, others deposit feed by vacuuming sediment surface G t h  their incurrent 
siphon (Reid and Reid 1969). They are not known to be early colonists in disturbed sedimentary 
habitats (Oliver et al. 1977). 

Tellina 
Tellina live in clean, well-oxygenated sands of shallow water (Oliver et al. 1980). Species in 
Southern California attain great enough densities to be a major conlponent of the sl~allow water, 
benthic infaunal community (Barnard 1963). They are not known to be early colonists in 
disturbed sedimentary habitats (Oliver et al. 1977). . 

Calculation of Relative Benthic Index 
Previous versions of the RBI have used individual impact thresholds for determination of degree 
of negative impact to Total Fauna and Number of Crustacean Species (Fairey et al. 1996). While 
these thresholds have been useful, the necessarily arbitrary nature of the selection process 
introduced potential artifacts for stations whose values for Total Fauna, Total Mollusks and Total 
Crustacea approached the threshold value. To address this problem, calculation of the RBI was 
revised to be based on percentages of the total range. The final threshold value for determination 
of impacted versus non-impacted sites was based on the overall RBI and selected using best 
professional judgment. Justification for this critical threshold value of the RBI is discussed 
below. 

For total fauna, number of mollusk species and number of crustacean species, the maximum and 
minimum values in these parameters over all the stations were determined. For each station, the . %. 

total number of species, total mollusk species, and total number of crustacean species were then 
converted to the percentage of the total range for these parameters. The number of crustacean 
individuals at each station is similarly con\.erted to a percentage of the total range, and is added 
to the total fauna, mollusk, and crustacean species numbers. The community numbers thus 
represent four sixths of the Relative Benthic Index for each station. 

For the positive and negative indicator indices, the final index was weighted towards presence 
and absence of key indicator species, with abundance of each species given additional 
incremental weight. Accordingly, the abundance of each indicator species was transformed using 



clams were blotted dry, weighed, and frozen for tissue analysis at minus! , $  12OC. 

A negative control consisting of either Yaquina Bay amphipod home sediment from NWAS or 
Macoma collection site sediment was used. Three replicates of clams were depurated for 24 
hours at the initiation of the test to obtain baseline tissue concentrations. 

Statistical Analyses 
Toxicity Data 
The statistical significance of toxicity test results was evaluated using three complimentary 
methods. Two of the methods were based on comparison to laboratory controls, while the third 
was based on comparison to reference sites. 

Com~arisons to Laboratow Controls 
Samples were defined as significantly more toxic than laboratory controls if the following two 
criteria were met: 1) a separate-variance t-test determined there was a significant difference (p < 
0.05) in mean toxicity test organism response (e.g., percent survival) between the sample A d  the 
laboratory control, and 2) mean organism response in the toxicity test was lower than a certain 
percentage of the control value, as determined using the 90th percentile Minimum Significant 
Difference (MSD). 

Statistical significance in t-tests is determined by dividing an expression of the difference 
between sample and control by an expression of the variance among replicates. We used a 
"separate variance" t-test that adjusted the degrees of freedom to account for variance 
heterogeneity among samples. If the difference between sample and control was large relative to 
the variance among replicates, then the difference was considered significant. In many cases, 
however, low between-replicate variance will cause a comparison to be considered significant, 
even though the magnitude of the difference can be small. The magnitude of difference that can 
be identified as significant is termed the Minimum Significant Difference (MSD), which is 
dependent on the selected alpha level, the level of between-replicate variation, and the number of 
replicates specific to the experiment. With the number of replicates and alpha level held 
constant, the MSD varies with the degree of between-replicate variation. The "detectable 
difference" inherent to the toxicity test protocol can be determined by identifying the magnitude 
of difference that can be detected by the protocol 90% of the time (Schirnmel et al., 1994; 
Thursby and Schlekat, 1993). This is equivalent to setting the level of statistical power at 0.90 
for these comparisons. This is accomplished by determining the MSD for each t-test conducted, 
ranking them in ascending order, and identifying the 90th percentile MSD (the MSD that is 
larger than or equal to 90% of the MSD values generated). 

Thursby et al. (1997) identify a value of 80% of the control as the detectable difference for the 
Ampelisca test, and similar values for other species have been derived from BPTCP test data. 
Current BPTCP detectable difference (90th percentile MSD) values are ,listed in Table 9. 
Samples with toxicity test results lower than the values given, as a percentage of control 
response, would be considered toxic if the result was also significantly different from the control 
in the individual t-test. 



Table 9. Ninetieth percentile MSD values and threshold percentage.of control values used in 
determining statistically significant sample toxicity. MPSL indicates values derived by the 
Marine Pollution Studies Laboratory, using the entire BPTCP data base. *Protocols for which 
insufficient BPTCP data were available were assigned the 80% value derived for Ampelisca 
by Thusby et al. (1 997). 

Reference Envelope Statistical Method 
The "reference envelope" approach was developed to provide an appropriate statistical method 
for determining whether conditions at test sites were significantly worse than those in the 
surrounding area. This objective is different from that of determining absolute sample toxicity, 
as described above. Rather than comparing results of test samples with laboratory controls using 
laboratory replicate variance as the statistical test variance component, the reference envelope 
method establishes tolerance limits based on test results from reference site samples. Tolerance 
limits are calculated to identify samples significantly more toxic than a chosen proportion of the 
reference site distribution, and statistical significance is determined using variation among 
reference site results. In this way, the method considers all relevant sources of variation that . k 

could affect comparisons between sites, such as variation in time and space, the interaction of 
time and space components, and variation between replicates (the error term). If natural factors .. -, . 
such as grain size vary among reference sites or between surveys, then the effects of these factors. 
are accounted for in the analysis:Any additional variation (i.e., increased toxicity) is assumed to - - 
be the result of increased po1lution:at test sites. . . 
Tolerance limits were calculated using reference site datacollected during a study specifically 
designed to evaluate reference sites in San Francisco Bay (Hunt et ali, 1998), and detailed 

% of control 
80 
80 
80 
75 
80 
90 
64 
68 
80 
64 
44 
77 
78 
55 
60 
5 9 
88 

N 

385 

13 1 
336 
467 
223 
335 
335 
720 
309 
630 
939 
109 
79 

Protocol 
Ampelisca solid-phase 
Ceriodaphnia (96-h) porewater 
Ceriodaphnia (96-h) S WI 
Eohaustorius solid-phase 
Hyalella solid-phase 
Abalone water (5 reps) 
Abalone water (3 reps) 
Abalone water (all reps) 
Mytilus porewater 
Neanthes Surv. solid-phase 
Neanrhes Wt. solid-phase 
Rhepoxynius solid-phase 
Urchin Dev. porewater (5 reps) 
Urchin Dev. porewater (3 reps) 
Urchin Dev. porewater (all) 
Urchin Dev. SWI 
Urchin Fertilization 

Reference 
Thusby, 1997 
Thursby, 1 997* 
Thursby, 1997* 
MPSL 
Thursby, 1997* 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 
MPSL 

MSD 
2 0 
20 
20 
2 5 
20 
10 
36 
3 2 
20 
36 
5 6 
2 3 
22 
45 
40 
4 1 
12 



information on reference sites and the reference envelope statistical method were presented there. 
In this study, samples with survival or normal development less than' the respective tolerance 
limits were considered toxic. Tolerance limits used in the present study were based on an alpha 
value of 0.05 and a "p" value of 10. Samples would thus be considered toxic if there were at 
least a 95% probability that the sample was as toxic or more toxic than would be expected of the 
worst 10% of reference site samples. Tolerance limits for each toxicity test protocol used in this 
study, as a percentage of test control values, are given in Table 10. 

Tab;le 10. Reference Envelope Tolerance Limits. 
I / 

Protocol Tolerance Limit 
as % of the control 

Amphipod (Eohaustorius) Survival 69.5 % 

, I sea Urchin Larval Development in Porewater ' 94.3 % ' I I Sea Urchin Larval Development at SWI 86.7 % I 
The high values for the sea urchin protocols indicate that reference site'shples had very low 
toxicity to sea urchin larvae, with little variation among samples. These ,high sea urchin test 
tolerance limits do not necessarily indicate that these differences from the control were 
biologically significant. For the sea urchin tests, we have deferred to the lower standard defined 
by the detectable difference values given in Table 9. I 

, 
Chemistry Data 
Com~arisons with Sediment Oualitv Guideline Values 
Bioavailability is the key to understadding the relationship between sediment chemistry and 
biological impacts. However, it was not possible to use TIES, bioaccumulation analyses, or other 
specialized methods to evaluate bioavailability on the large number of samples evaluated in 
BPTCP studies to date. In order to assess large numbers of samples for their potential to impact 
biological resources, we compared sediment chemical concentrations to published guideline 
values derived from studies of approximately one thousand samples collected nationwide. These 
studies have used empirical observation of large data sets containing matching chemistry and 
biology data to provide guidance for evaluating the probability that measured contaminant 
concentrations might contribute to observed biological effects (MacDonald, 1994; Long et al., 
1995). While the reported guideline values were derived from sediments containing mixtures of 
chemicals, they were calculated individually for each chemical. Their application may be 
confounded in sediments where biological responses are affected by synergistic or antagonistic 
interactions among multiple compounds; by unmeasured or unidentified compounds, or by 
unmeasured physical factors. 

. -  - 
The National Status and Trends Program has evaluated chemical and toxicological evidence from 
a number or laboratory, field, and modeling studies to establish three ranges of chemical 
concentrations that are either rarely, sometimes, or usually associated with biological effects. 
Evaluation of available data (Long et al., 1995) has resulted in the identification of three 



concentration ranges for selected chemical compounds: 

1) Minimal Effects Range: The range in concentrations over which toxic effects are . 

. rarely observed. . . 

2) Possible Effects Range: The range in concentrations over which toxic effects are 
occasionally observed. 

3) Probable Effects Range: The range in concentrations over which toxic effects are 
frequently or always observed. 

Two different methods were used to determine these chemical ranges. One method developed by 
NOAA (Long et al., 1995) used chemical data which were associated with a toxic response. 
These data were used to determine the lowest 10th percentile of ranked data where chemical 
concentration was associated with an effect (Effects Range - Low, or ERL). Chemical 
concentrations below the ERL are expected to rarely affect organisms. The Effects Range- 
Median (ERM) reflects the 50th percentile of ranked data and represents the level above which 
effects are expected to occur. Effects are occasionally .expected to occur when chemical 
concentrations fall between the ERL and ERM. 

The screening concentrations described by MacDonald (1 996) also identify three ranges of 
chemical concentrations associated with toxic biological responses, but use an alternate method. 
The ranges are differentiated by the PEL (Probable Effects Level) and TEL (Threshold Effects 
Level). TELs were derived by taking the geometric mean of the 50th percentile of the "No 
Effects" data and the 1 ~th'~ercenti1e of the "Effects" data. The PEL values were derived by 
taking the geometric mean of the 85th percentile of the "No Effects" data and the 50th percentile 
of the "Effects" data. The ERL, ERM, TEL, and PEL values are provided in Table 1 1. 

Although different data sets and percentiles were used in these two approaches to derive 
chemical screening concentrations, they are in close agreement, usually within a factor of 2. 
While neither of these methods is advocated over the other in this report, we have presented only 
ERM comparisons to simplify the many presentations of the data. Long, Field, and MacDonald 
(1 998) found that the predictive ability of ERMs was slightly greater than that of PELS in a 
recent evaluation of additional sediment data. 

It should be noted that the degree of confidence that MacDonald (1 996) and Long et al. (1 995) , '. 
had in their respective numerical guidelines varied considerably among the different chemicals. 
For example, neither had great confidence in the values for nickel, mercury, DDTs, dieldrin, and 
endrin. DDT compounds were among those exceeding the PEL and ERM values most often at ' 

the 43 stations sampled in this study. Due to the pervasive presence of DDT compounds and the , - .  
uncertainty of the DDT ERM value, we have used an alternative :DDT guideline value in this I 

report. That value is 100 pg DDT per gram organic carbon, derived by Swartz ettal. (1994) from . 
intensive studies in Lauritzen Channel; Richmond Harbor, San Francisco Bay:. 

' 



Table 11. Sediment Quality Guideline values developed by N O W  and the State of Florida. 

State of Florida (I) NOAA (2,3) 
SUBSTANCE TEL PEL ERL ERM 

Total PCB (ugkg- dry weight) 21.550 188.79 22.70 180.0 

PAH (ugkg- dry weight) 
Acenaphthene 
Acenaphthylene 

, Anthracene 
Fluorene 
2-methylnaphthalene 
Naphthalene 
Phenanthrene 
Total LMW-PAHs 

Benz(a)anthracene 
Benzo(a)pyrene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Pyrene 
Total HMW-PAHs 

Total PAHs 

Pesticides (ugkg- dry weight) 
p,plDDE 
p,p'DDT 
Total DDT 
Total, DDT (Swartz et al.. 1994) 
Lindane 
Chlordane 
Dieldrin 
Endrin 

Metals (mgkg- dry weight) 
Arsenic 
Antimony 
Cadmium 

!%I 115% 
Chromium 
Copper Y C ~ ~ S  
Lead 
h!~!!!! ., , 

Nickel 4-- 

Silver 
Zinc 124.000 ' 271.00 150.00 4 10.0 
( I )  D.D. MacDonald, 1994 
(2) Long et al., 1995 
(3) Long and Morgan, 1990 



Non-Guideline Chemicals 
To evaluate chemicals for which no ERA4 or PEL guidelines have been calculated, 
concentrations of specific chemicals were compared to the range of chemical concentrations in 
the BPTCP statewide database. This database contains concentrations of approximately 120 
analytes measured in sediments collected in the majority of California bays, estuaries, lagoons 
and coastal areas. The following information was described for each chemical: the Method 
Detection Limit (MDL), the number of samples analyzed, the number of samples above the 
MDL, the highest value in the data set, and the 90th and 95Lh percentile thresholds for each 
chemical. In this report, chemicals for which no sediment quality guideline values have been 
calculated were compared to the 90th andlor 95Ih percentile of the statewide database (Table 12). 

Reference Envelo~e Tolerance Limits for Selected Chemicals 
Tolerance limits were calculated for a number of chemicals, based on the distribution of chemical 
concentrations measured at reference sites in San Francisco Bay (Smith, 1997, report to the 
SFBRWQCB). Reference sites and the reference envelope approach were described by Hunt et 
al. (1998), and the reference envelope approach was briefly described above with reference to 
toxicity data. The calculated chemical tolerance limits are given in Table 12. These were 
calculated to provide 95% certainty that measured concentrations exceeding the tolerance limit 
would be as high or higher than expected of the highest 15% of samples from reference sites. 
This reflects the "p" value of 0.85 selected by the Regional Board staff when they derived 
threshold values for ambient concentrations of these chemicals in their assessments of test sites 
(Gandesbery and Hetzel, 1998). Concentrations above the tolerance limits could therefore be 
assumed to be elevated relative to optimal ambient conditions in the Bay. No assumptions are 
made about the relationship between the tolerance limit concentrations and their potential for 
biological effects; they are simply descriptive of chemical concentrations found at reference sites. 

These values were not used in the analysis of screening and confirmation data as described in the 
Results and Discussion section of this report, but two points should be mentioned regarding the 
values in Table 12. First, for the majority of chemicals for which S.F. Bay reference tolerance 
limits were derived, these limits were much lower than either the 90th percentile of the BPTCP 
statewide distribution or the ERM values calculated using concentrations relative to observed 
biological effects. Second, the nickel concentration at the 8Sth percentile of the SF Bay reference 
site distribution (the tolerance limit) was higher than the 90th percentile for all BPTCP samples 
statewide, many of which were collected to characterize potentially polluted sites. As mentioned 
in the Introduction, geologic abundance and human-enhanced transport of this element, among 
other factors, has apparently resulted in elevated concentrations throughout San Francisco Bay. 



Table 12. Chemical comparison values: the 90th percentile of the statewide BPTCP data base, 
reference envelope tolerance limit (p = 0.85), and ERM. MDL is minimum detection limit. 
Metals are in mg/kg; organics 
Chemical Name MDL 

Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury. 
Nickel 
Silver 
Selenium 
Tin .! 

Zinc 

Total DDT (*Swam) 
pp-Dichlorobenzophenone 
Dieldrin 
Endosulfan I 
Endosulfan 11 
Endosulfan Sulfate 
Endrin 
Ethion 
alpha-HCH 
beta-HCH 
gamma-HCH (Lindane) 
delta-HCH 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Methoxychlor 
Mirex 
Oxadiazon 
Oxychlordane 
Toxaphene 
Tributyltin 
Total PCB 
Low MW PAHs 
High MW PAHs 
Total PAHs 
Total Organic Carbon 
Mean ERM Quotient 
Mean PEL Quotient 

are in pgkg. Tolerance limits a 

6 
nla 

1 OOpg/gOC* 
n/a 
8 

nla 
n/a 
n/a 
45 
n/a 
nla 
n/a 

0.99 (PEL) 
n/a 
n/a 
n/a 
nla 
nla 
n/a 
n/a 
nla 
n/a 
d a  , 

180 
3,160 
9,600 
44,792 

n/a 
n/a 

ume a grain size 40- 1 00% mes. 
Tolerance 

Limit p =.8S 
na 
na 

15.3 
0.33 

. 112 
68.1 
na 

43.2 
na 

0.43 
112 

0.58 
0.64 
na 
158 
na 
na 

ERM 
(Long et d., 1995) 

d a  
25 
70 
9.6 
3 70 
270 
d a  
218 
d a  
0.7 
51.6 
3.7 
n/a 
nla 
4 10 
n/a 
n/a 



ERM and PEL Quotients 
Sediment Quality Guideline quotients (SQGQ) were calculated to allow a simple comparison 
between observed chemical concentrations and guideline values developed for that chemical . 

using a nationwide data base. To derive these quotients for a given sample, the concentration of 
each chemical was divided by its respective SQG value to get a quotient. Quotient values greater 
than 1 indicated that the chemical in that sample exceeded its guideline value, and was likely to 
be associated with biological effects, based on comparisons to the large data sets from which the 
guidelines were derived. 

In screening samples for potential effects of chemical mixtures, the quotient values for 16 
chemicals were averaged to get a mean SQG quotient. In this report, sample chemical 
concentrations were compared primarily to ERM values, where possible, and mean ERMQ 
values were generally used as summary quotients for chemical mixtures. This mean value was 
calculated somewhat differently from mean ERMQ values presented by Long et al. (1 998), as is 
discussed below in the section on the use of threshold values. The 16 chemicals used to derive 
this mean value were: antimony, arsenic, cadmium, chromium, copper, lead, mercury, silver, 
zinc, total DDT (using the DDT value of Swartz, et al., 1994), total chlordane, dieldrin, endrin, 
total PCBs, low molecular weight (LMW) PAHs, and high molecular weight (HMW) PAHs. In 
cases where concentrations of these chemicals were below the analytical method detection limit 
(MDL), a value of one-half the MDL was used in the derivation of the mean ERMQ. The use of 
mean ERMQ values was designed to assist with screening samples in which multiple compounds 
contributed to the overall level of chemical pollution, and was intended for use in conjunction 
with the standard chemical-specific method discussed above. Although synergistic effects are 
possible with the different contaminants, this is not implied by the use of mean SQGQs. 

Multivariate and Univariate Techniques for Comparison of Chemistry and Toxicity Data 
While the main 'objective of this study was to identify stations of concern, the data were also 
evaluated to investigate whether certain individual chemicals were found to be associated with 
biological impacts. These evaluations were made using Principal Components Analysis (a 
multivariate technique) followed by Correlation Analysis (a univariate technique). This 
association of chemicals with toxicity does not in itself prove cause and effect, but it allows the, 
suggestion of hypotheses regarding the chemical causes of biological impacts, which can later be 
tested with TIES and other more extensive toxicological methods. 

Princi~le Corn~onents Analysis . . 
Because many chemicals tend to co-vary in sediments, Principal Components Analysis (PCA) 
was used to investigate relationships between chemistry, toxicity, and benthic indicators prior to .  . 

conducting simple correlation analyses. The PCA was treated as exploratory in nature; therefore, 
data were not screened for sample size, normality, linearity, outliers or multicolinearity. 6 . - 

Principal components were extracted using SYSTAT statistics software (v. 7.0.1 for Windows; ,.: 
SPSS, 1997). The:analysis was run with a conelation'matrix and varimax rotation, and iricluded' 
any factors which accounted for greatercthan 10% of.the total variance. A-'component S6ading 



cutoff value of 0.40 was used in selecting variables for inclusion into factors; based on 
suggestions by Tabachnick and Fidell(1996) that a cut-off of at least 0.32 be used. 

Correlation Analysis 
Compounds determined by PCA to have a negative relationship with biological indicators (e.g., 
increasing concentration associated with decreasing survival) were selected for univariate 
correlation analysis. In order to examine associations between levels of these pollutants in 
sediments and the response observed in toxicity tests, Spearman rank correlation coefficients 
(Rho) were calculated using Systat 7.0 sohare .  Since the response of the control groups for 
each toxicity test was both acceptable and consistent, the sediment toxicity test data were not 
normalized to control results. Rho values, corrected for ties, were determined for each toxicity 
test and each pollutant or pollutant class, and were compared to tables at the appropriate n value 
to determine the level of statistical significance associated with the observed correlation. 

Weight-of-Evidence and Categorization of Sites 
Toxicological, chemical, and ecological measures were combined to provide a weight-of- 
evidence categorization of sediment quality at each site. This approach is consistent with 
generally accepted methods of sediment quality assessment, such as the commonly used 
"sediment quality triad" described by Chapman et al. (1987). The three primary measures in the 
triad approach are sediment chemical analysis, toxicity testing, and benthic community analysis. 
All of these measures have their advantages and drawbacks, but together they can be used 
effectively to characterize sediment quality. In San Francisco Bay, toxicity testing was used as 
the primary screening tool in the first round of sampling. Stations that produced toxic samples or 
had been shown in previous studies to have elevated chemistry, bioaccumulation, or other 
measures of pollution were then resampled and analyzed for toxicity, chemistry, and, to a lesser 
extent, benthic community structure. Benthic community measures were originally de- 
emphasized because of the difficulty interpreting benthic data from San Francisco Bay, where 
waves of invading exotic species and extreme salinity fluctuations strongly affect benthic 
communities. Benthic data were eventually collected at 14 stations during the confirmation 
phase of the study, and these data were supplemented with laboratory bioaccumulation data from 
10 stations. 

Use of ~hrkshold Values 
Using the data collected in this study, stations were categorized based on chemical 
concentrations. the severity of biological impacts. and the completeness of sample . 
characterization. The conceptual framework for categorizing stations is provided in the listing 
below. In order to categorize stations, it was necessary to define terms such as "elevated 
chemistry", "sample toxicity" or "degraded benthos" for a large number of samples. To be 
consistent, thresholds were established for this purpose. Those threshdlds are defined below in 

- -  - the description of the first category. Toxicity thresholds were based on' the reference envelope 
tolerance limits for amphipod tests, and t-test plus detectable difference, criteria for sea urchin 
development tests (as defined above, because sea urchin tolerance limits were higher than could 
be justified based on best professional judgement of the biological significance of small 



differences from controls). Benthic community degradation was defined as a Relative Benthic 
Index S 0.30, based on the best professional judgement of the ecologists who developed the : 

index. Elevated chemistry was defined as 6 or more chemicals exceeding ERM guidelines, a 
mean ERMQ above 0.5, or one or more chemicals at concentrations high enough to likely be .. 
associated with biological effects, based on best professional judgement. The mean ERMQ 
value of 0.5 was based on an evaluation by Long and MacDonald (in press) that indicated at least 
50% of samples in a nationwide evaluation exhibited toxicity when this value was exceeded. 
The BPTCP has calculated mean ERMQ values using a different suite of chemicals than used by 
Long and MacDonald (in press); the primary differences being thatlong and MacDonald (in 
press) used a number of individual PAHs and the DDT ERM, whereas the BPTCP used only the 
summ'q  low and high molecular weight PAHs (2 values) and the DDT value of Swartz et al. 
(1994). When the mean ERMQ values, as calculated by the BPTCP, were compared with 
amphipod toxicity in the statewide BPTCP database, 62% of the samples with mean ERMQs 
greater than 0.5 were found to be toxic to amphipods. 

These chemistry, toxicity, and benthic community threshold values were derived to allow a 
consistent interpretation of data from samples throughout the Region and state. It is important to 
note that while these threshold values were selected based on the best available information and 
best professional judgement of the authors, they are by nature discretionary. Chemical 
bioavailability varies from sample to sample, and the exact definitions of toxicity and benthic 
degradation depend on factors not easily analyzed in a large number of samples. Further data 
collection and analysis may result in the determination of different threshold values and different 
definitions for biological impacts. The thresholds and station characterizations used here are not 
intended to be absolute. They are intended to aid in the screening of data collected from a large 
number of locations and to support management decisions for further action. In some cases, 
additional studies may be undertaken to further evaluate the sites of concern identified in this 
Region-wide assessment. If more data become available through additional studies at selected 
locations, more accurate site-specific characterizations of sediment quality may result. 

Weight-of-Evidence Categorization Criteria 
A weight-of-evidence approach was used to combine toxicity, chemistry, and benthic community' 
data in order to categorize stations. This categorization was intended to assist in comparisons of 
sites that might be considered for management activity. The following is a list of categories, 
followed by the criteria and threshold values used to determine how each station was grouped. . 

. . 
Category 1 : 
Stations with elevated chemistry, recurrent toxicity, and degraded benthos. .. .. . .  . 

Elevated Chemistry was indicated by either: . . 

1) a guideline (ERM) quotient mean above 0.5, indicating a mixture of pollutants, a . .. . . . ..I 
> - 

I' \ . 
2) six or more chemicals having cancentrations above guideline ( E M )  values, p~ 8.. % 

3) one or more individual chemicalsat concentrations high enough to likely be associated with 4 :. :, :. .- 

biological effects, based on bes~.,professional~judgement.; : . 



Recurrent toxicity was indicated when at least two samples collected at different times from a station 
or site were determined to be significantly toxic by any of the BPTCP toxicity test protocols. 

Degraded benthos was indicated by a ~elat ive Benthic Index score of 0.'3010r less, as described'.. 
above. 

Cateeory 2: 
Stations with elevated chemistry, toxicity in one (of one) sampling event,' and degraded benthos. 

Category 3: 
Stations with highly elevated sediment concentrations of chemicals cited in the San Francisco Bay 
Fish Advisory (mercury and PCBs). 

Caterzorv 4: I 
I 

Stations with elevated chemistry, and biological impact measured by either toxicity or degraded 
benthos (with no data available for the second biological indicator): . 
a. Stations with elevated chemistry, degraded benthos, and no available toxicity data. 
b. Stations with elevated chemistry, recurrent toxicity and no available benthics data. 
c. Stations with elevated chemistry, toxicity in a single sample and no available benthics data. (only 

one toxicity sample tested) 

Category 5: 
Stations with elevated chemistry and mixed results fiom biological indicators. 
a. Stations with elevated chemistry, degraded benthos, and multiple toxicity tests with some toxic 

and some non-toxic. 
b. Stations with elevated chemistry, degraded benthos, and toxicity data indicating samples were 

non-toxic. 
c. Stations with elevated chemistry, recurrent toxicity and data indicating non-degraded benthos. 
d. stations with elevated chemistry, toxicity in a single sample and data indicating non-degraded 

benthos. (only one toxicity sample tested) 
e. Stations with elevated chemistry, data indicating non-degraded benthos and multiple toxicity tests 

with some toxic and some non-toxic. 

Cate~orv 6: 
Stations with measured biological impact but chemistry values below thresholds. 
a. Stations with recurrent toxicity. and degraded benthos, but no chemistry data available. ' %. 

b. Stations with recurrent toxicity, and degraded benthos, and elevated MH, or H,SS but no other 
elevated chemistry. 

c. Stations with recurrent toxicity, and degraded benthos, but existing chemistry data has no 

- - chemicals measured at elevated concentrations. 
d. Stations with a single indicator of biological effect (either recurrentthxicity or degraded 

benthos), but existing chemistry data has no chemicals measured at elevated concentrations. 
e. Stations with a single toxic sample, but existing chehistry data has no chemicals measured at 

elevated concentrations 



Cateaorv 7: 
Stations with chemistry, toxicity, benthic degradation below thresholds. 

Reference Stations 
These were selected in a previous study (Hunt et al., 1998), based on location distant from sources of 
pollution, chemical concentrations below guideline values, fine grain size, and minimal biological 
impacts. 

Ranking within these major categories was determined by the actual data values, for example, 20% 
survival would be considered worse than 55% survival, etc. 

*Elevated concentrations of NH, or H,S may have resulted from natural processes, or may be 
enhanced by human activity. They can therefore be considered either as interferences in toxicity or 
benthic ass'essments, or as anthropogenically-derived toxins. This should be considered on a site-by- 
site basis. 



RESULTS AND DISCUSSION 

The data figures and tables discussed below are presented consecutively following the 
Conclusions section. 

Sediment Toxicity 
Data Quality 
The primary quality assurance criterion for toxicity testing in this study was satisfactory survival 
or normal larval development in laboratory controls, as described by Stephenson et al. (1993). 

i All toxicity data presented in this report were generated in tests with satisfactory control 
response, indicating that any negative responses observed in test organisms were due to sample 
characteristics rather than initial organism health or testing conditions. Minor deviations of QA 
criteria were observed in tests of a number of samples, as indicated by qylity assurance codes of 
"-3" or "-5" in Appendix E. These deviations included test solution dissolved oxygen 
concentrations above 100% saturation, salinity variations of more than 3 +, temperature 
variations of greater than l o  C, and precision estimates for these water quality parameters (or for 
pH, ammonia or sulfide) beyond the specified ranges. Quality assurance 'reports were delivered 
to the State Water Resources Control Board with every data report, and details of minor QA 
exceedences can be found there. None of the variations from QA criteria were expected to affect 
the results of any tests from which data presented here were derived. If~critical management 
decisions must be based on data for which a "-5" code is assigned in Appendix E, the reader is 
advised to consult the reports on file at the SWRCB. 

Toxicity Screening 
Solid-Phase A m ~ h i ~ o d  Tests 
Samples from throughout the region were screened for solid-phase sediment toxicity (Figure 4). 
Of 122 samples, 26 (2 1 %) were significantly toxic relative to reference envelope tolerance limits 
(Table 13). Toxic samples were collected from a wide variety of locations, including: Stege 
Marsh, Carlson Creek, and Castro Cove near Richmond, Peyton Slough in Suisun Bay, Pacific 
Drydock, Fruitvale, Schnitzer, and San Leandro Bay near Oakland, Mayfield Slough and San 
Bruno Channel in the South Bay, Islais Creek and Mission Creek in San Francisco, Waldo Point 
in Marin County, and Marconi Cove in Tomales Bay. Most of these sites were selected for 
additional sampling in the confirmation phase of the study. Of note in the screening data is the 
extremely high ammonia value for sample 1503 from Oakland Fruitvale (Table 13). This sample 
had high ammonia at the beginning of the exposure, but the concentration increased by two 
orders of magnitude during testing due to decomposition of dead clams. Hydrogen sulfide was 
also elevated, and dissolved oxygen was very low at the end of the exposure. Amphipod survival 
was 16% in this sample. 

Sea Urchin Larval Development Tests in Porewater and at the Sediment-Water Interface 
Of 99 porewater samples screened for toxicity to sea urchin larvae, 3 1 (3 1 %) were toxic (Figure 
5). Forty-two of the 99 samples were also tested in dilutions of 50% and 25% porewater; of 



these, 34 (8 1 %) were toxic at all dilutions, seven (1 7%) were toxic only at full strength, and one 
(2%) was toxic at 100% and 50% dilution but non-toxic at 25% dilution. None were toxic in 
lower dilutions when the full strength porewater was non-toxic. Ammonia andfor hydrogen 
sulfide were above threshold toxicity limits in many samples (Table 14). 

In sediment-water interface (SWI) exposures, 11 of 33 samples (33%) were toxic to sea.urchin 
larvae (Figure 6, Table 14). Three of the toxic samples had ammonia or hydrogen sulfide above 
threshold values, and three of the non-toxic samples had ammonia or hydrogen sulfide above 
threshold values, providing evidence of the uncertainty involved ill the estimation of toxicity 
thresholds for these (and other) compounds. Fur1:her studiesare necessary to refine ammonia and 
sulfide toxicity thresholds, including investigation of critical exposure periods over the 
embryonarval development cycle. 

Toxicity at Confirmation Stations 
Twelve sites, some incorporating multiple stations, were resampled in the confirmation phase, 
based on toxicity or chemistry data from screening analyses. Eight of the 12 confirmation 
stations exhibited significant toxicity to amphipods during screening, and all eight were again 
toxic to amphipods in the confirmation tests. Samples from five of these eight stations were also 
toxic to sea urchins (Figures 7 and 8). Trends along gradients from selected confirmation 
stations, along with TIE and other supporting information are discussed in subsequent sections. 

Four sites selected for confirmation were toxic only to sea urchins in pore water during screening 
(Table 15a). None of these were toxic to sea urchins in confirmation phase SWI tests, but one 
(Central Basin) was toxic to arnphipods. 

The Oakland Fruitvale station that produced the sample with extremely high ammonia in the 
screening phase did not have elevated ammonia concentrations in the confirmation sample, 
and hydrogen sulfide was only slightly above the threshold value (0.123 1 mgL compared to 
the threshold of 0.1 14 mg5). Amphipod survival in this sample was 55% (Table 15a; 
Appendix E). Additional samples in which ammonia or hydrogen sulfide may have 
influenced toxicity test results (Table 15) are not discussed in detail here, but can be 
investigated by comparing values for those samples (Appendix E) with threshold values 
(Table 1). Elevated ammonia and hydrogen sulfide may be the result of natural processes, or 
their concentrations may be enhanced by human activities, such as discharge of organically 
enriched wastewater. These compounds can therefore be considered as natural interferences- . '. 
in toxicity tests (if of natural origin) or as pollutants in need of management (if 
anthropogenically enhanced). In either case, elevated ammonia or hydrogen sulfide 
concentrations do not in any way preclude the presence of other chemicals in toxic 
concentrations. 

In addition to confirmation sampling;at the stations described above, a set of eleven other 2. : i.;..::. 
stations were also sampled a second time to investigate toxicity to seaurchin larvae in porewater 
samples rich in ammonia or hydrogen sulfide,.(Table 15b). P~rewater~samples from these'eleven .' 
stations were toxic to sea urchin larvae during screening, but porewater ammonia and/or ,. 



hydrogen sulfide concentrations were above thresholds, solid-phase samples were not toxic to 
amphipods, and available chemistry data indicated generally low concentrations. In the second 
round of testing at these stations, samples were tested using SWI exposures to provide a more . 

environmentally relevant exposure, and to minimize the effects of porewater ammonia and 
hydrogen sulfide (Anderson et al., 1996). Only two of the eleven were found to be toxic to sea 
urchin larvae exposed at the sediment-water interface (Table 15b). None of the SWI test 
overlying water solutions had ammonia or hydrogen sulfide above threshold values. In the two 
samples with SWI toxicity, the magnitude of the response was not as extieme as in the porewater 
samples. 

While testing porewater is usefbl for investigating bioavailability and routes of exposure for 
sediment associated chemicals, sea urchin embryos do not naturally occur in porewater 
environments. The negatively buoyant embryos may come into contact with sediment surfaces, 
however, and the SWI exposures were designed to investigate effects of chemicals fluxing from 
polluted sediments. The SWI exposures also dilute porewater chemicals, including ammonia and 
hydrogen sulfide, because the exposures are initiated with clean laboratory seawater overlying 
the test sediments. While the SWI exposures reported here resulted in decreased toxicity, it 
cannot be inferred that the sediment porewaters were any less toxic in the second set of sample:, 
or that the observed porewater toxicity was due solely to ammonia or hydrogen sulfide. In 
addition to considerations of environmental relevance, the SWI exposures have two other 
advantages. One is that intact sediment cores (rather than homogenates3 can be tested, resulting 
in less disturbance of sediment equilibrium conditions. This allows more realistic assessments of 
chemical partitioning and flux to overlying water. A second advantage is that salinity adjustment 
is not necessary, because organisms are suspended above the sediment in overlying laboratory 
seawater. Salinity adjustment of porewater for toxicity testing can result in unequal dilution of 
porewater samples, especially in an estuary with wide salinity fluctuations, such as San Francisco 
Bay. In a recent study of S.F. Bay porewater toxicity, final porewater concentrations as low as 
55% were necessary after salinity adjustment with hypersaline brine CHunt et al, 1998; their 
Table 3), while other samples collected concurrently from other parts of the Bay could be tested 
at full strength. 

Sediment Chemistry 
Data Quality 
All trace metal analyses met all quality assurance criteria as described by Stephenson et al. 
(1 993). Many trace organic analyses had minor deviations from QA criteria, as indicated by 

h "-5" QA codes (Appendix C). Most of these deviations involved blank responses outside of 
control chart guidelines, in which case the chemical concentrations measured were corrected 
based on blank response prior to reporting. If critical management decisions must be based on 

. - data for which a "-5" code is assigned in Appendix C, the reader is advised to consult the data 
QA reports on file at the SWRCB. 



Chemical Mixtures 
All stations analyzed had detectable levels of multiple chemicals (Appendix C). -These 
chemical mixtures have resulted from the variety of pollutant sources and the complexity of 
chemical transport within San Francisco Bay (Kemish, 1998). Areas in which sediments 
accumulate also tend to accumulate sediment-associated chemicals. The resulting chemical 
mixtures affect organisms unpredictably, and no two suites of chemicals are identical, though 
trends in covariance can be detected. In an attempt to measure the cumulative level of 
chemical pbllution, and to roughly gauge their probable impact on biological resources, 
guideline quotient values were used. These values, their derivation and use are described in 
the Statistical Analyses/Chemical Data part of the Methods section of this report. Also 
described there is the justification for using a threshold value for the mean sediment quality. 
guideline quotient for screening the large number of samples investigated in this study. An 
Effects Range Median quotient value (ERMQ) 2 0.50 was used to screen for elevated 
chemical mixtures. ERMQ values were calculated only when both trace metal and organic 
chemicals were measured; in cases where only one or the other group of compounds were 
analyzed, an "na" appears in the ERMQ column of the data tables. 

Of the 46 stations screened for trace metal and organic chemicals, 23 (50%) had mean ERM 
quotients greater than 0.50 (Table 16). ERMQ values ranged as high as 3.94 (at a Pacific 

. Drydock station). Other stations with highly elevated levels of chemical mixtures included: 
Mission Creek (3.93), Peyton Slough (3.58), Stege Marsh #1 (2.70), Stege Marsh #2 (2.59), 
Castro Cove (2.25), San Leandro Bay Site 4 (2.01) and San Leandro Bay Site 1.(1.52; see 
Figure 9). Samples from each of these stations had numerous chemicals at concentrations 
above ERMs, some much greater. than 10 times the guideline values. Only three stations had 
no chemicals measured above ERM values (Table 16). An additional nine stations exceeded 
only the ERM value for nickel, which is common in San Francisco Bay sediments and is 
derived primarily from geologic sources, though substantial anthropogenic sources exist. 

Chemicals Found at Elevated Concentrations 
Chemicals or chemical classes commonly found above guideline values included: chlordanes, 
PCBs, DDTs, PAHs, dieldrin, hexachlorobenzene*, chlorpyrifos*, copper, mercury, lead, 
selenium*, and zinc (Table 16). (*There are no ERM values currently derived for 
hexachlorobenzene, chlorpyrifos, or selenium, but these chemicals were often found above the 
90' percentile of samples collected by the BPTCP statewide.) Detection of chlorpyrifos in 
sediments is worth noting because it's occurrence in sediments has not been extensively 
documented. A few of these chemicals or chemical classes are discussed below, because their .. 
presence was especially pervasive in Bay sediments (e.g., chlordane, PAHs) or in fish tissues 
(e.g., PCBs and mercury, the subjects of the health advisory for fish consumption). 

- .  
Some chemicals were found at the highest sediment concentrations measured anywhere in the 
State by the BPTCP: arsenic and selenium (at Stege Marsh #I), copper and zinc (at Peyton 
Slough Upper #2), mercury (at Pt. Portrero #2), total PCBs (at Pt. Portrero #I), and total and 
high molecular weight PAHs (at Castro Cove). (See Tables 12, 16, and Data Appendices). 



PCBs - 
PCBs have accumulated in the sediments of the estuary due to historic use and continuing 
deposition fiom storm water runoff. This class of chemicals is comprised of 209 compounds 
called congeners. Mixtures of congeners have been manufactured in the U.S. since 1929 and 
sold under the trade name Aroclor. These mixtures were used extensively in the U.S. prior to 
1979 when their manufacture, processing, use and application was banned, .except in totally 
enclosed applications such as transformers. PCBs were used for industrial applications requiring 
fluids with thermal stability, fire and oxidation resistance, and solubility in organic compounds. 
PCBs have proven to be extremely persistent in the environment. RMP monitoring data indicate 
that PCBs in the water column 'exceed non-promulgated U.S.EPA water quality criteria 
throughout the estuary. This is most probably due to resuspension fiom the sediments, where 
they provide an ongoing source to organisms in the food chain (RMP, 1997). These substances 
are highly lipophilic, have a high potential to accumulate in the tissues of aquatic organisms, and 
can represent a significant human health hazard (Moore and Walker, 199 1). 

Although the use of PCBs has been banned there are historic deposits in the sediment and on 
land. Point Portrero, at the Port of Richmond, had ten times the PCB concentration (1 9.9 ppm) 
of any other sample collected in this study (Table 17). Other stations with elevated sediment 
PCB concentrations include Stege Marsh, Yosemite Creek, Islais Creek, Pacific Drydock, San 
Leandro Bay, and Mission Creek (Figure 10). Stormwater events can mobilize PCBs deposited 
on land and transport them into the estuary. Recent monitoring by the RMP indicates the 
existence of current sources contributing to PCB loads into the South Bay fiom Coyote Creek. 
Increased monitoring is necessary to identify active sources and minimize their impacts. 

Mercurv 
Mercury was mined in the Coast Range from the early 1800's through the mid-1900's. Initially, 
most of the mercury was used in the amalgamation of gold in placer and hydraulic mining 
operations. Mining activity introduced mercury into the San Francisco estuary system in a 
number of ways. Runoff from mercury mines within the region transported mercury-rich 
sediment into the Bay and estuary. In the Sierra, mercury was added to sediment to aid in the 
separation of gold from waste in placer and hydraulic mining operations. Most of this mercury 
ended up in the aquatic system, becoming attached t'o sediment particles flushing downstream. 
Mining of gold and silver ores exposed surrounding rock that was enriched in mercury by the 
same geologic processes that created the gold and silver deposits, again introducing mercury-rich 
sediment into the stream systems that drain into San Francisco Bay. Continuing drainage from 
these mines has introduced mercury and other metals into the streams that drain into the estuary 
(Kemish, 1998). I 

The estuary, therefore, has become a silk for sediments rich in mercury;that are likely to be a 
continuing source for the bioaccumulation of mercury up the food chain. Data from the current - -  - study indicate that mercury concentrations in the estuary are elevated but highly dispersed (Table 
17). There are a number of individual sites around the margins of the Bay where mercury 
concentrations are higher than historically elevated levels. These are usually due to past 
industrial practices such as the smelting of ore. Stations with highly elevated mercury 



concentrations include: Point Portrero, Mission Creek, Pacific Drydock, Kirker Creek, Stege 
, . .  Marsh, and Castro Cove (Figure I I). 

Although mining practices were historic, runoff fiom abandoned mines and mine tailings 
continue to be an ongoing source of mercury to the estuary. Data from the Sacramento River 
indicate that the Cache Creek drainage and the Sacramento drainage above the Feather River are 
major, ongoing sources to the lower watershed (persomal communication, Chris Foe, Central 
Valley Regional Water Quality Control Board). In the southern part of San Francisco Bay, the 
major ongoing source is the drainage from New Almaden mining region (SFBRWQCB, 1998). 
Other less significant sources include POTWs, industrial discharges and aerial deposition. 
Recent pollution prevention audits indicate that human waste, water supplies, lauidry waste, 
household products, thermometers, and waste from hospitals and dental facilities are the most 
significant sources flowing into POTWs (SFBRWQCB, 1998). Known industrial discharges of 
mercury are from raw materials used in the facilities. About half the aerial deposition appears to 
come from global fuel combustion and the other half from local fuel combustion. 

The key environmental concern about mercury in the San Francisco Bay system is the extent to 
which it bioaccumulates in the food chain. Bioaccumulation, in turn, is governed by the level of 
methyl mercury in the Bay sediment system. Methyl mercury is formed primarily by microbial 
activity, and only under certain physical and chemical conditions. Different forms of mercury as 
well as different environmental conditions may increase the rate of mercury methylation. This 
process must be better understood in order to regulate the current reservoir of mercury and 
minimize the creation of environments that may increase the rate of methylation. 

Trace Metals (Other than Mercury) 
A number of trace metals were measured at elevated concentrations in numerous samples (Table 
16). Nickel and chromium, as previously discussed, were elevated throughout the Bay, due 

' generally to geologic abundance and.specifically to human inputs in some areas. Other metals 
commonly found at elevated concentrations included arsenic, copper, lead, selenium, silver, and 
zinc. These are derived from a variety of sources, including foundry, electroplating, etching and 
other industrial operations, oil refining, piping systems, POTWs, agricultural tail water, urban 
runoff, construction grading, mining operations, ore processing, and natural rock formations. 

Metals entering aquatic systems often bind to charged particles such as clays, and thus 
accumulate in sediments, where they can form insoluble metal sulfides under anaerobic 
conditions. The sediment concentration of acid-volatile sulfide (AVS) under anaerobic 
conditions has been shown to affect the toxicity of some sediment-associated divalent metals, 
such as cadmium and nickel, and, to varying degrees, copper, lead, and zinc (DiToro et al., 1990, 
1992). Only when combined concentrations of these metals exceed those of AVS (on a molar 
basis) will they be available for other binding phases (such as with clay or organic carbon) or for - - 
affecting organisms. Therefore, when the metals concentration (as the total molar concentration 
of the five metals, extracted simultaneously with AVS) is less than the AVS concentration, these 
metals should not be toxic in anaerobic sediments. In order to gain insights into the 
bioavailability and potential toxicity of trace metals in sediments from stations in San Francisco 
Bay, we measured SEM (simultaneously extracted metals) and AVS concentrations. SEM-AVS 



data and their relationship to toxicity were interpreted cautiously, however, because surficial 
sediments collected in the present study were generally not anaerobic, y d  sediments were , 
necessarily aerated during sampling ahd toxicity testing. 

The SEM concentration exceeded that of AVS in sediments fiom stations at Peyton Slough, San 
Leandro Bay and Paradise Cove (Table 18). Samples fiom the two Peyton Slough stations with . 
SEM > AVS were toxic to arnphipods, with one of the two being toxic to sea urchin larvae in 
SWI tests. The San Leandro Bay Site 4 sample had SEM > AVS and was toxic to amphipods 
and sea urchins. In samples from three other stations in which SEM exceeded AVS by lesser 
amounts (Paradise Cove, San Leandro Bay 5, and San Leandro Bay 6), significant toxicity was 
not observed. Metals at these stations may have been bound by organic carbon and/or may have 
been at concentrations below toxic levels. For example, the SEM concentration at Paradise Cove 
was 2 to 20 times lower than SEM concentrations at San Leandro Bay and Peyton Slough 
stations (Table 18). 

I 

Since metals not bound to AVS may bind to other sediment constituents, such as organic carbon 
and clay particles, SEM-AVS data are generally used as evidence to eliminate metals as causes 
of toxicity when SEM is less than AVS. Among samples in which SEM was less than,AVS 
(Mission Creek, Islais Creek, Pacific Drydock, and other San Leandro Bay stations), there was 
wide< variation in toxicity, from 100% amphipod mortality to high levels of survival and normal 
developn~ent (Table 18). Concentrations of organic chemicals were elevated at all of these 
stations, as often were concentrations of hydrogen sulfide and ammonia, and these compounds 
could have contributed to toxicity in the absence of trace metal effects. The relationships 
between trace metal concentrations and biological effects are discussed further in subsequent 
sections dealing with correlations, TIES and gradient studies. 

I 

Chlordanes 
As in previous BPTCP statewide monitoring studies (Fairey et al., 1996; Anderson et al., 1997; 
Anderson et al., 1998), and in San Francisco Bay Regional Monitoring Program studies (RMP, 
1997) total chlordane was one of the pesticides most commonly measured at elevated 
concentrations (Figure 12). Total chlordane is the summation of the major constituents of 
technical grade chlordane and its metabolites (in this case cis- and trans-chlordane, 
oxychlordane, and cis- and trans-nonachlor; Appendix C). These comprise a group of 
nonsystemic stomach and contact insecticides which until the mid 1970's had been used 
extensively in home and agricultural applications. Although the use ofthis compound was 
discontinued in this country due to it's widespread occurrence, biomagnification through the 
foodchain, and persistence in non-target systems, chlordane continues to occur.in aquatic 
ecosystems. Due to their limited water solubility, chlordane compounds tend to bind to organic 
carbon and settle out of the water column, accumulating in sediments (yilcok et al., 1993). 

- -  - Stations with the highest measured concentrations of total chlordanes included Pacific Drydock, 
Mission Creek, and San Leandro Bay (Table 16). These sites receive urban runoff from creeks 
and storm drains. 



DDTs - 
DDT and its metabolites are a class of relatively water-insoluble organo-chlorine compounds 
which tend to bind to organic particulates and thus accumulate in sediments. Concentrations of 
these compounds have generally declined in aquatic ecosystems since they were banned for most 
insecticide applications in 1972, although concentrations of some DDT metabolites have 
increased. Like chlordane and dieldrin, it is persistent in sediments and may be of significant 
environmental concern at higher concentrations (Hoke et al., 1994; Swartz et al., 1 994). Sites 
with elevated concentrations of DDT compounds (primarily p'p' DDE) included Stege Marsh, 
Islais Creek, Pacific Drydock, Peyton Slough, and San Leandro Bay (Table 16). One important 
source of DDT in the Bay, Lauritzen Channel in Richmond Harbor, was not sampled in this 
study. This site had extremely elevated levels of DDT, and was recently cleaned up under the 
federal CERCLA program, with the U.S.EPA acting as the lead agency. 

PAHs 
Polycyclic Aromatic Hydrocarbons (PAHs) are base-neutral organic compounds that are 
components of crude.and refined petroleum products. They are also produced by incomplete 
combustion of hydrocarbons. These compounds are common components of contaminated 
sediments and are toxic to infaunal invertebrates (Eisler, 1987; Neff, 1979; Neff and Anderson, 
1981), in particular amphipods (Swartz et al., 1995). Due to their similar modes of toxicity, 
individual PAHs are combined into low and high molecular weight groups. 

A number of stations had measured concentrations of PAH compounds above guideline values. 
with the highest concentrations at Castro Cove and Pacific Drydock. Castro Cove had highly 
elevated concentrations of individual PAH compounds (such as dibenzo(a)anthracene) and total 
high molecular weight PAHs. Surficial sediments from this site contain a distinct petrogenic 
profile dominated by alkylated high molecular weight PAHs. This is in contrast to the pyrogenic 
(derived from combustion) profile which is the prevalent PAH contamination profile in San 
Francisco Bay. The high relative abundance of alkylated naphthalenes, the dominance of 
anthracene over phenanthrene, and the abundance of alkylated high molecular weight PAHs 
show Castro Cove to be unique. The low water solubility of the dominant PAH compounds 
suggests a local source and/or historical release (Newman, 1998). 

Bioaccumulation Tests 
Data Quality 
The bioaccumulation data presented here should be interpreted with caution. Only one laboratory . replicate of each sample was analyzed, so the precision of quantitative estimates of chemical 
bioaccumulation is unknown. Clams were exposed to additional laboratory replicates of each 
sample, but the storm event of February 2, 1998, cut power and access to the laboratory at which 
the samples were held in frozen storage, and the additional replicates thawed before power could 
be restored. In addition, control survival of clams over the 28-day exposure in one set of tests was - . 
less than recommended in the test protocol (ASTM, 1996). Because of these limitations, the d a k  
were not analyzed statistically, but rather were evaluated quantitatively only to determine whether' 
they were at least ten times greater than comparable control values, or whether they exceeded 
EPA or NAS guidelines. While bioaccumulation data were not listed in the final weight-of- 



evidence table, they provided a qualitatively indication of which sediment associated 
contaminants were bioavailable. Information about bioavailability should be considered along 
with sediment chemical concentrations to evaluate risks of biological impacts at test sites. 

Chemicals Detected in Tissues of Exposed Clams 
Chemicals or chemical classes found in exposed clam tissues at concentrations-at least 10 times 
higher than in controls included copper, lead, total chlordanes, total DDTs, dieldrin, total PCBs, 
and low and high molecular weight PAHs (Table 19). Total DDT was found to exceed the NAS 
guideline for protection of wildlife inlone sample (from Stege Marsh). US EPA screening levels 
for protection of human health were exceeded for total PCBs at Mission Creek, Pacific Drydock, 
San Leandro Bay and Stege Marsh. PCBs and mercury were two chemicals cited in the 
California Office of Environmental Health Hazard Assessment health advisoj  for fish 
consumption in San Francisco Bay and the Delta. While PCBs were higvy accumulated in clam 
tissues after laboratory exposures, melrcury never accumulated by more than a factor of about two 
over controls in these tzsts (Table 19a). There are a number of possible reasons for this, 
including: I )  clams were collected from Tomales Bay, which receives drainage from mercury 
mine operations, and control tissue levels may have been elevated prior to testing; 
2) bioaccumulation rates are governea by organism physiology, and bivalves may not 

accumulate mercury as efficiently as other resident biota; and 3) methyl mercury is the most 
bioavailable form, and the degree of methylation in test sediments was unknown. 

Stations with Samples Exhibiting Bioaccumulation 
Bioaccumulation was measured in samples from 10 stations, including a reference station at 
Paradise Cove. Clams exposed to samples from this reference station and two other stations, 
Islais Creek and Warm Water Cove, did not accumulate any chemicals by factors 2 10 times 
control values, nor did they exceed NAS or EPA guidelines in these tests (Table 19d). Stations 
with chemicals that accumulated substantially in test clams included: Peyton Slough (copper and 
lead), Mission Creek (PCBs), Stege Marsh # 1 (PCBs), San Leandro Bay (lead and chlordane), 
Pacific Drydock (lead, PCBs, low MW, high MW and total PAHs), Stege Marsh # 2 (DDTs, 
PCBs, low MW, high MW and total PAHs), and Stege Marsh # 3 (DDTs, Dieldrin, PCBs, high 
MW and total PAHs). These data can be interpreted qualitatively to indicate that chemicals in 
these samples were bioavailable and were capable of accumulating in tissues of exposed 
organisms. 

Benthic Con~munity Structure . * 
Data Quality 
All benthic community analyses followed the quality control procedures described in the 
Methods section of this report and in the BPTCP QAPP (Stephenson et al., 1994). All resulting 
data met the quality assurance criteria described in Stephenson et al. (1994). 

+ .  - 
Benthic Community Structure at Sampled Stations 
Benthic communities were classified as degraded (Relative benthic Index[RBI] 1 0.30) in 
samples from five of the 22 stations studied (23%; Table 20). No living organisms were found in 
samples from either of the Stege Marsh stations. Two stations in Islais Creek had degraded 



benthos, determined primarily by the absence of amphipods or mollusks. One station in Mission 
Creek had an RBI of 0.00, based primarily on the dominance of pollution tolerant Oligochaetes 
(Appendix F). This and a sample from another Mission Creek station had no mollusks and only 
one amphipod between them. 

Stations with RBI values above 0.30 .but stil1,relatively low (transitional category: 0.3 1 to 0.60). -. 

included Peyton Slough (no mollusks), and the San Pablo Bay Island # 1 reference station (no 
amphipods). Other characterizations of benthic communities at this San Pablo Bay station have 
indicated possible benthic impacts (RMP, 1997). Most of the samples from San Leandro Bay 
were characterized as non-impacted, though two of these were right at the RBI cutoff value o f ,  , 

0.60 (Table 20). (Limitations regarding the use of RBI values and associated thresholds are 
considered in the Methods section.) The other two sediment reference sites, Paradise Cove and 
North South Bay, had transitional benthic communities, with no mollusks present at Paradise 
Cove. These reference sites have been shown to have relatively low pollutant concentrations 
(Hunt et al., 1998), and the characterizations of benthic communities at these sites as transitional 
(moderately impacted) reflects the difficulty in assessing pollution impacts on benthic 
communities in an area subject to high levels of physical and biological disturbance. These 
difficulties are important considerations in interpreting the results of benthic analyses here. 
Many of the stations sampled are subjected to either very low or very high salinity, grain size and 
TOC fluctuations, and severe biological impacts from exotic species invasions. 

Relationships between Sediment Chemistry and Biological Effects 
Principal Components Analysis and Correlations 
Many chemical classes have affinities for sediment particles, and chemical concentrations in 
sediments tend to covary. Principal Components Analysis (PCA) of 46 samples for which 
synoptic chemical and biological data were collected found a number of incidences of chemical 
covariance. Many of these covarying groups of chemicals ( PCA factors) were negatively 
associated with biological indicators (i.e., as concentrations increased, normal biological b c t i o n  
decreased). 

Amphipod survival in toxicity tests was negatively associated with concentrations of a number of 
covarying chemicals (Table 21). Of these, chlordanes and the PAH 2-methylnaphthalene were 
also found to be significantly negatively correlated with arnphipod toxicity in Spearman Rank 
(univariate) correlations, and had at least some samples with concentrations above ERM 
guideline values. Principal Components Analysis also indicated that amphipod survival was .' 

" negatively associated with the number of chemicals exceeding ERM guidelines and the mean 
ERM quotient. 

No significant associations were found between chemical concentrations and sea urchin* - . *  

development in undiluted porewater, probably because sea urchin development was not-affected ! 

by some samples and was almost completely inhibited by others, and the lack of intermediate . : ; 

response provided insufficient resolution to elicit significant correlations. Sea urchin r , 

development in 50% and 25% porewater dilutions were negatively associated with a number of t 



metals in PCA, and four of these metals (Cd, Cu, Ag, and Zn) were found at concentrations 
above ERMs, indicating potential for causal associations with biological effects. Summary ERM 
quotients for trace metals and mean ERM quotient values also were negatively associated with 
sea urchin embryo/larval development in the PCA. While these factors' were associated with 
toxicity in PC& and concentrations were above those associated with biological effects in other 
studies (e.g., Long et al., 1999, none were significantly correlated with toxicity in univariate 
correlations, as will be discussed at the end of this section. 

Sea urchin embryoflarval development at the sediment-water interface (SWI) was negatively 
associated with concentrations of a number of chemicals in PCA. Of these, a number of metals 
were both correlated with toxicity and had concentrations above guideline values (Table 21). 
These included cadmium, copper and zinc. The number of chemicals exceeding ERM guideline 
values was also correlated with SWI toxicity. 

The Relative Benthic Index was associated with chemical mixtures in PCA. The summary metal 
ERM quotient and the mean ERM quotient were both negatively associated with benthic 
community structure indices (Table 2 1). 

Toxicity Identification Evaluations 
The Toxicity Identification Evaluations (TIES) reported here were conducted by exposing sea 
urchin embryos to samples of sediment porewater and to test solutions produced by chemical and 
physical fractionation of porewater. Sea urchin embryos are sensitive indicators of a number of 
toxins, and are known to be sensitive to trace metals, notably copper, silver, and zinc (Bay et al., 
1993). TIE concepts and techniques are described in the Methods section. . 

Guadalu~e Slouah 
In the initial test of porewater from Guadalupe Slough (Station 2 1041, Figure 2d), no embryos 
developed normally in 100% porewater, and 98% developed normally in 25% porewater. TIE 
treatments used loo%, 50% and 25% porewater, plus blanks for each treatment. The control and 
25% porewater treatment in the TIE baseline test had high rates of normal development, while 
toxicity increased from 50% to 100% porewater. (The baseline test is conducted with the 
original unmanipulated sample for comparison with concurrently tested TIE treatments.) Of all 
the TIE treatments, only addition of EDTA substantially reduced sample toxicity (Table 22). 
Since EDTA binds divalent cations, this indicates that trace metals were responsible for the 
observed toxicity. Filtration through the C-8 column slightly reduced toxicity, more so than did 
simple filtration on glass fiber filters, but compounds eluted from the column were not toxic, 
indicating that organic compounds were marginally, if at all, responsible for sample toxicity. Of 
the trace metals measured in Guadalupe Slough sanlples, only nickel was above the ERM 

- d 

guideline value (Table 16). However, since chemical analyses were conducted only on bulk- 
phase sediment. and no SEM-AVS analyses were conducted at this site, no information is 
available to predict metal bioavailability. Analysis of porewater metal concentrations would 
allow comparisons with known effects concentrations to develop a toxic units approach to 
identi8 chemicals causing toxicity. 



Peyton Slough 
The Peyton Slough porewater sample was highly toxic, with toxicity being detected in porewater 
diluted to 13% strength in the initial test (Table 23). The TIE tested concentrations up to 15% 
porewater, which elicited 0% normal sea urchin embryollarval development in the baseline test. 
Toxicity was reduced by addition of EDTA, addition of STS, and filtration with both glass fiber 
filters and C-8 columns. Since the C-8 column eluate was not toxic, physical filtration rather 
than removal of organic compounds was apparently responsible for toxicity reduction in this 
treatment. Both EDTA and STS have been shown to strongly remove toxicity due to copper, 
cadmium and mercury (Hockett and Mount, 1996). The filtration.process used in this TIE 
trapped clay and other sediment particles on filters through which remaining sample passed, and 
charged clay particles are effective at removing ionic metals fiom solution. Chemical analyses of 
bulk-phase sediment from Peyton Slough indicated high concentrations of copper, zinc, cadmium 
and other metals (Table 16), though SEM-AVS measurements indicated that these metals might 
not be bioavailable in this particular sample (Table 18). As mentioned previously, metal binding 
by AVS occurs primarily in anaerobic sediments, and the SEM-AVS relationship may not apply 
to the surficial sediments evaluated here. The combined evidence indicates that copper, zinc, or 
combined metal concentrations were responsible for sediment toxicity at Peyton Slough. 
Analysis of porewater metals would help clarify causes of toxicity at this site. 

Stege Marsh 
Since Stege Marsh.samples were highly toxic to sea urchins in SWI exposures.(Table 14), 
overlying water in SWI exposures ww treated with EDTA to investigate whether toxicity was 
due to fluxes of trace metals from these solid-phase samples. Samples from Stege Marsh stations 
# 1 and # 2 were highly toxic, and EDTA addition did not reduce toxicity. Sea urchin normal 
development was 19% in the SWI exposure of the Stege Marsh # 3 sample. This toxicity was 
partially reduced by EDTA addition (Table 24). EDTA additions in themselves were not toxic, 
as indicated by control responses. This evaluation was not a comprehensive Phase I TIE, and 
few alternative hypotheses regarding causes of toxicity could be ruled out by the resulting data. 
The high toxicity of the Stege Marsh # 3 sample may have been at least partially due to divalent 
cationic trace metals (such as copper, zinc, etc.). The even higher toxicity of samples fiom Stege . 

Marsh # 1 and # 2 were due either to compounds other than divalent cationic trace metals, to 
other compounds divalent cationic trace metals, or at least partially t o  divalent cationic 
metals that existed at concentrations high'enough to overwhelm the binding capacity of the, 
EDTA. The large number of chemicals above guideline values at these sites (Table 16) indicates 
the presence of elevated chemical mixtures that may overwhelm initial TIE attempts to resolve 
causes of toxicity. Identification of causal agents could be M e r  explored by conducting the 
full suite of TIE manipulations on dilutions of overlying water (or porewater), with sequential 
treatments to isolate multiple chemicals. The extremes of salinity and pH at this site would also 
need to be accounted for in any assessments of porewater toxicity. 



Gradient Studies 
Sampling along geographical transects away fiom presumed highly polluted sites allows 
investigations of co-occurring trends in sediment chemistry and biological effects. It also 
provides opportunities for rough estimation of the spatial extent of pollution. Three sites were 
sampled in limited gradient studies during the confirmation phase of this project: Mission Creek, 
Islais Creek, and Peyton Slough. All three were narrow channels, and each gradient consisted of 
three stations originating at the most inland station (thought to be most highly polluted) and 
ending near the mouth of the channel is it approached the Bay. By defiriition, these study 
designs assumed declining chemical concentrations away fiom the most polluted site. However, 
in the complex depositional environment of San Francisco Bay, multiple chemicals from 
multiple sources often confound delineation of simple gradients, and trends in biological effects 
can be difficult to resolve with respect to a given suite of measured chemicals. The likely 
presence of unmeasured chemicals further complicates interpretation of gradient study results. 
An additional limitation is that samples were collected from only three stations along each 
gradient, the bare minimum for resolution of linear relationships. Trends in chemical 
concentrations and biological effects are discussed below. 

Castro Cove 
An extensive gradient study was conducted at Castro Cove in an earlier phase of the BPTCP. 
The results of those studies have been presented by Spies et al. (1993) and Flegal et al. (1994), 
and are not discussed further here. I>  

Mission Creek 
During the screening phase of this project, two stations were sampled in Mission Creek, one 
near the upper end and one near the mouth. The upper station is near a combined sewage 
ovefflow (CSO) and is closer to sources of urban runoff. The upper station was more toxic 
than the downstream station to both sea urchins and amphipods. The upper station also had 
higher levels of multiple pollutants, as~indicated by the mean ERM quotients (Table 25). 

Two years passed between screening and confirmation sampling, and chemical 
concentrations at the upper Mission Creek station increased substantially over this period 
(Table 25). Mean ERM quotients increased eightfold, a d  metals, PCBs, and total 
chlordanes were 5 to 15 times their initial concentrations. Since PCBs and chlordanes have 
been banned for more than twenty years, these increases were likely the result of 
resuspension of polluted sediments during storm events, or transport of contaminated 
particles in urban runoff and sewage overflow. 

During the confirmation phase, three stations were sampled: one at the same upper site, one 
midway down the channel, and one near the mouth (more than 200 m from the original creek 

. - mouth station (Figures 7f and 8f). Concentrations of a number of chemicals, including PCBs, 
chlordanes, lead, mercury, silver and zinc, decreased downstream, as did the mean ERM 
quotient. Sea urchin SWI tests showed greatest toxicity at the upper station, with 
insignificant toxicity at the two stations further downstream. The upper station was most 
highly toxic to amphipods, with toxicity decreasing downstream. Downstream sites were 



less toxic even though these lower stations had 100% fine grained sediment. Hydrogen 
sulfide may have influenced this trend in toxicity; the upper station was above threshold 
values for both sea urchins and amphipods, while neither lower station was (Tables 1 and 
25). The upstream site sample also had low dissolved oxygen concentrations during 
amphipod testing. The relative benthic index (RBI) also increased downstream, with RBI 
values increasing fiom degraded (0.00), through transitional (0.34), to undegraded (0.65; 
Table 25). This limited data would indicate that measures of biological effects responded 
predictably to pollutants, including hydrogen sulfide. The high hydrogen sulfide levels 
indicate a potential for dissolved oxygen depletion, which may also have played a role in 
benthic impacts (though we have no direct evidence of this). 

Islais Creek 
Islais Creek has also been influenced by a CSO outfall near the upper sampling station, and 
receives urban runoff. In Islais Creek, the highest concentrations of multiple chemicals (ERMQ 
= 1.2), the highest concentrations of some classes of compounds'(chlordanes, PCBs, low MW 
PAHs), the highest concentrations of ammonia and hydrogen sulfide, and the highest toxicity to 
both sea urchins and arnphipods occurred at the upper station (Table 26). Chemical 
concentrations decreased by a factor of about two from the upper station to the two lower 
stations, but chlordanes and PCBs remained above guideline values, and ammonia remained 
above the sea urchin toxicity threshold. Amphipod survival, the relative benthic index, and sea 
urchin normal development were higher at the two downstream stations. The data describe a 
clear distinction between the upper site and the two lower sites, rather than a gradual linear 
transition along the gradient. 

Pevton Slough 
As discussed above, TIE results suggested that sea urchin larval development was inhibited 
by sediment trace metals at Peyton Slough. There was a clear copper gradient at this site, 
with the upper station having highly elevated copper concentrations (Table 27). Other 
metals, especially zinc, were also much higher at the upstream site, while the two lower 
stations were similar to each other with lower metals concentrations. While hydrogen sulfide 
was below the thresholds for sea urchins in the SWI tests, ammonia was above the sea urchin 
threshold at the mid-gradient site. Upper and mid-gradient samples were highly toxic to sea 
urchins, due presumably to copper and ammonia, respectively, while the furthest downstream 
station was non-toxic. Salinity was a complicating factor at Peyton Slough, since the 
ambient salinity of approximately 2%0 was well below the test salinity of 34%0. Salinity . * 
adjustment during testing presumably had a significant effect on metal bioavailability. 

The amphipod test results indicate a more complicated situation. In the first survey, the 
upper Peyton Slough site was highly toxic to amphipods, with only 1% survival (Table 27b). 
The upper site was also significantly toxic in the second survey (69% survival), when it was - .  
sampled concurrently with mid and end gradient sites. However, the two downstream sites ; . 

were more toxic than the upper site, even though they had generally lower concentrations of 
anthropogenic chemicals. The greatest toxicity was observed in the fiuthest downstream 
site, which had hydrogen sulfide concentrations slightly abovecthreshold levels. Both 



downstream stations had 100% fine grained sediment, while the upstream station was mostly 
sand. Hydrometer analysis of grain size at the lower two stations indicated mostly fine silts 
and clays, with 35% and 45% clay at the mid and lower gradient stations, respectively. High 
clay content may negatively affect survival of Eohaustorius, though this has not been clearly 
dembnstrated. The Relative Benthic Index characterized all three statiork as transitional. 
However, the mid-gradient station, with very high TOC, also had very high numbers of 
amphipods of the genus Corophium (Appendix F), indicating that factors other than sediment 
contamination may have affected benthic communities. 

I 

The sea urchin test was probably responding to trace metals along the gradient, with high 
ammonia causing additional toxicity at the mid-gradient station, while amphipods and 
resident fauna may have been more strongly influenced by other factors such as high clay 
content, TOC, and/or hydrogen sulfide. 

Weight-Of-Evidence Categorization Of Stations 1 I 

Data Available for Station Characterization 
The stations investigated in this study have been categorized using available chemical, 
toxicological and benthic community data to indicate the relative degree of pollution 
observed. This characterization relies pAmarily on data from the BPTCP screening and 
confirmation surveys, with some additional data from earlier BPTCP-fbnded studies, 
especially the Pilot Regional Monitoring Program (PRMP). A substantial set of additional 
data on sediment and water quality in San Francisco Bay has been collected by the Regional 
Monitoring Program (RMP). RMP data was used only peripherally in the following station 
characterization, however, because of the different objectives and sampling strategy of that 
program. Rather than attempting to specifically identify toxic hot spots, as is an objective of 
the BPTCP, the RMP has focused on repeated monitoring of a consistent set of stations 
selected to characterize general Bay-wide conditions. Interested readers are encouraged to 
compare data presented here with that generated by the RMP (e.g., RMP, 1997) to get a 
broader perspective on the overall status of environmental quality in San Francisco Bay. 

The following characterization was based on a weight-of-evidence approach described in the 
Methods section ofthis report. That bection also discusses the use and limitation of threshold 
values used to characterize significant toxicity, elevated chemistry, and degraded benthos. 

Station Characterization 
Stations at three sites could be categorized as significantly polluted based on all three triad 
indicators: toxicity, elevated chemistry, and degraded benthic communities. These sites were 
Stege Marsh, Mission Creek and Islais Creek (Table 28). Two stations at Stege Marsh (# 1 and 

. . # 2) were highly toxic to both test species, had highly elevated concentrations of numerous 
chemicals and had no living benthic organisms. The third Stege Marsh station had similarly 
elevated chemistry and high toxicity, but was not sampled to characterize the benthos. The site 
is unusual in that some sediment porewater had extremely low pH (pH < 4), and much of the 
area is high intertidal marsh subject to elevated salinity. 



Mission Creek and Islais Creek had similar pollution profiles: elevated chemistry, often, but 
not always associated with elevated ammonia andlor hydrogen sulfide; high toxicity to both 
species, and degraded benthos (Table 28). These sites are described in more detail in the 
Gradient Studies section above. 

Three stations were placed in the third category for highly elevated concentrations of mercury 
andfor PCBs, two chemicals identified in the fish consumption advisory (Table 28). Of 
these, Point Portrero is notable for having the highest concentrations of both mercury and 
PCBs sampled in the Bay during this study (Table 17, see data for both Pt. Portrero stations, 
1 and 2). The PCB concentrations at this site were 110 times the ERA4 value. 

A number of stations had significant toxicity and elevated chemistry (Category IV, Table 28). 
These included Pacific Drydock, Castro Cove, Peyton Slough, San Leandro Bay Site 1, 
Central Basin along the San Francisco waterfront, and the Fruitvale station in Oakland 
Harbor. Many of the stations have been discussed in more detail in the preceding sections. 
Pacific Drydock sediments were likely affected by industrial and storm water inputs; Castro 
Cove had highly elevated concentrations of various PAHs with a unique chemical signature; 
Peyton Slough had highly elevated trace metals, especially copper, that were potentially 
responsible for toxicity in a TIE, and were investigated i i  a gradient study; San Leandro Bay 
has been sampled at 7 stations, a number of which showed some pollution impacts 
warranting further investigation; toxicity at Central Basin may have been related to ammonia 
or sulfide, though 8 chemicals there exceeded ERM values; and Oakland Fruitvale, which is 
also influenced by a storm drain, and had toxicity coincident with extremely high ammonia in 
one survey, but also had toxicity without elevated ammonia in a second survey. 

Many of the San Leandro Bay stations were placed in the fifth category; they had elevated 
chemistry and significant toxicity, but benthic communities appeared to be relatively un- 
degraded (Tables 20 and 28). Samples contained numerous arnphipods, mollusks, and 
polychaetes. Many of the amphipods identified from these samples were of the genus 
Grandidierella, which apparently has some ability to adapt to pollution stress (Swartz et al., 
1994). 

The remaining stations are listed in rough order of decreasing pollution, according to the 
categorization criteria (Table 28; see also the Methods section). A number of stations had all : 

available chemistry, toxicity and benthic community measures below thresholds, indicating , % 

low probability of pollution impacts. Reference site stations generally had low chemistry, 
low toxicity, and transitional benthos (Category VIII, Table 28). As mentioned earlier, the: 2 

San Pablo Bay Island # 1 reference site did have a toxic sample and a low RBI value in onel . < 

survey, e~emplifying~the fact that sites used in determining reference envelope t0xicity.k '2  
f - .  

tolerance limits were not pristine (Hunt et al., 1998). ;' " . a 

I 



CONCLUSIONS 
Study Limitations 
One of the primary objectives of this study was to screen a large number of sites in San Francisco 
Bay for indications of degraded sediment quality, and then to confirm inikial findings by 
subsequent use of the sediment quality triad suite of toxicity, chemistry, and benthic community 
analyses. While this was an effective way to focus attention on the most highly polluted sites 
sampled, the large scope of the surveys limited opportunities to intensively investigate each site. 
While data from some sites clearly indicated severe pollution, additional studies are required to 
understand relationships between chemistry and biological effects at many stations. The large 
number of stations were categorized based on a number of generalized assumptions inherent in 
the threshold values used to differentiate sites. Data reduction for purposes of site comparison 
limited the level of detail to which interpretations were made. Readers interested in specific sites 
are encouraged to examine the data presented in the Appendices for additional detailed 
information that might be brought to bear on site assessments. 

Funding constraints precluded conducting all analyses at all sites. Many samples that were not 
acutely toxic during screening were not fkrther investigated. Many chemicals are known to be 
chronically toxic at concentrations that might not elicit acute toxicity in the screening tests used 
in this program. Also, food web biomagnification of many chemicals leads to effects on higher 
organisms that cannot be predicted with toxicity tests. The fact that a site was not acutely toxic 
should not imply that pollution problems did not exist. Logistical constraints also limited the list 
of chemicals for which analyses were conducted. A great number of anthropogenic chemicals 
are known to be present in the environment, of which the list of approximately 140 chemicals 
measured in the present study is just a fraction. Literature comparisons and sediment quality 
guideline values were generally used to screen for chemical potential to induce biological effects, 
even though bioavailability is sample-specific. This limitation is discussed in detail in the 
Methods section. and is mentioned below. The use and interpretation of benthic community 
analyses was impeded by the uncertainties regarding characterizations of "normal" and 
"degraded" assemblages in San Francisco Bay. As mentioned before, extreme seasonal salinity 
changes and ecological instability from successive waves of invading species make Bay benthos 
difficult to characterize. Finally, bioaccumulation data should be considered in a qualitative 
rather than quantitative sense, due to the lack of replication, as described above. 

No attempts were made to determine the spatial extent of pollution, either vertically or 
horizontally. This information will be necessary in many casesa to support management 
decisions. . 

. - Completion of Study Objectives 
After screening 127 stations from throughout the Bay area, and returning to 12 of those for 
more intensive analysis during the confirmation stage, this study was successful in 
identifying several locations that could be described as highly polluted. The study also 
indicated that 2 1 % of the samples tested were toxic to arnphipods, 3 1% had porewater toxic 



to sea urchin embryos, and 33% were toxic to sea urchin embryos exposed at the sediment- 
water interface. Preliminary statistical analyses indicated a number of chemicals that were 
correlated with biological effects, suggesting hypotheses for fiuther investigations of the 
causes of sediment toxicity in San Francisco Bay. 

Sites Demonstrating the Highest Levels of Pollution and Biological Effects 
A number of sites had numerous chemicals with concentrations above guideline values, high 
concentrations of chemical mixtures, and significant biological effects. Benthic assessments 
were not conducted at all of these sites (and were difficult to interpret at many), so 
categorization and prioritization depended on the magnitude of concentrations and effects. 
The sites exhibiting highest chemical concentrations and most severe biological effects 
included: Stege Marsh, Mission Creek, Islais Creek, Point Portrero (notable for extremely 
high PCB and mercury concentrations), Pacific Drydock, Castro Cove, Peyton Slough, and 
San Leandro Bay. Many of these sites were influenced by multiple pollutant sources, 
including local industrial activities, urban runoff through creeks and storm drains, sewage 
overflows, and distant sources from which chemicals were transported through complex 
hydrologic and atmospheric processes. 

Chemicals Of Concern 
Chemicals Identified in the Fish Advisory 
Mercury and total PCBs were identified in the California Office of Environmental Health 
Hazard Assessment health advisory on consuming fish caught in San Francisco Bay and the: 
Delta. These chemicals were found at elevated' concentrations in a number of sediment 
samples analyzed in this study (Table 17). PCBs, but not mercury, were accumulated to high 
levels in clams exposed to 6 of 10 sediment samples tested (Table 19). Mercury, but not 
PCBs, was found to be correlated with toxicity to sea urchins in sediment-water interface 
exposures (Table 2 1). The relationship between sediment concentrations of these chemicals 
and their presence in fish tissues depends on complex geochemical and ecological 
mechanisms that were not ,evaluated in this study. However, the historical nature of PCB and 
mercury use, and their presence at elevated concentrations in sediment, indicate that Bay 
sediments are a likely current source of these chemicals of concern for human health. 

Chemicals Correlated with Biological Effects 
All biological indicators in this study showed negative covariance (increasing concentration 
and decreasing biological function) with sediment quality guideline quotient means, number 
of chemicals exceeding guideline values, or both, in Principal Components Analyses (PCA). 
Chemicals identified by PCA that also exceeded guideline values and were significantly - 

9 ,  correlated with decreases in biological indicators included: total chlordanes and 2- r .. . 
methylnaphthalene (with amphipod toxicity); cadmium, copper, silver, and zinc (with sea 
urchin porewater toxicity); and cadmium, copper, and zinc (with sea urchin SWI toxicity; 
Table 2 1 ). . 



Chemicals Elevated Above Sediment Quality Guidelines 
Sediment quality guidelines, as desci-ibed in the Methods section, are chemical 
concentrations derived empirically from a large number of studies nationwide, and allow 
simple comparisons to concentrations shown to be associated with biological effects. This 
comparison is useful for perspective, but does not necessarily indicate that chemicals with 
concentrations above guideline values are responsible for any observed;impacts. Only site- 
specific intensive investigations, using TIES and other methods, can be used to determine 
causal relationships. 

In the present study, numerous chemicals were found at concentrations exceeding guideline 
(ERM) values (Table 16). Of these, chlordanes, PCBs, DDTs, PAHs, dieldrin, copper, 
mercury, lead and zinc were commonly found above ERM values. In addition, 
hexachlorobenzene and chlorpyrifos, for which no ERM values are available, were often 
found at concentrations above the 90"' percentile of the statewide BPTCP database. Overall 
concentrations of chemical mixtures~were high at many sites, with 9 sites having mean ERM 
quotients above the 9Sh percentile of the statewide distribution. 

Chemicals Elevated in Animal Tissues 
Nine chemicals or chemical classes were found to bioaccumulate to el'evated levels in clams 
exposed to 10 samples from the Bay: copper, lead, total chlordanes, total DDTs, dieldrin, 
total PCBs, low MW PAHs, high MW PAHs, and total PAHs. The identification of these 
chemicals was dependent on the particular samples tested, the physiology of the clam 
Macoma nasuta, and the 28-day exposure period of the laboratory tests. These results can be 
used qualitatively to indicate that many sediment-associated chemicals evaluated in this study 
were bioavailable, and that Bay sediments may be a source for many chemicals to which 
biological resources are exposed. 



Toxic to t-testlMSD or Reference Envelope 

Figure 4a. Results of Amphipod Toxicity Screening for Stations in Suisun Bay. 





Figure 4c. Results of Amphipod Toxicity Screening for Stations in Central San Francisco Bay. 
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Figure 4d. Results of Amphipod Toxicity Screening for Stations in South San Francisco Bay. 



Figure 4e. Results of Amphipod Toxicity Screening for Stations in Oakland. 



Figure 4f. Results of Amphipod Toxicity Screening for Stations in San Francisco. 
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Figure 4g. Results of Amphipod Toxicity Screening for Stations in Tomales Bay and Bolinas 
Lagoon. 



Figure 5a. Results of Porewater Toxicity Screening for Stations * in Suisun Bay. 



Figure 5b. Results of Porewater Toxicity Screening for Stations in San Pablo Bay. 





Toxic to t-testIMSD and Reference Envelope 

Figure 5d. Results of Porewater Toxicity Screening for Stations in South San Francisco Bay. 
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Figure 5e. Results of Porewater Toxicity Screening for Stations in O g a n d .  
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Figure 5f. Results of Porewater Toxicity Screening for Stations in San Francisco. 



Figure 5g. Results of Porewater Toxicity Screening for Stations in Tomales Bay and Bolinas Lagoon. 
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Figure 6a. Results of Sediment-Water Interface Toxicity Screening for Stations in Suisun Bay. 
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Figure 6b. Results of Sediment-Water Interface Toxicity Screening for Stations in Sari Pablo Bay. 



Figure 6c. Results of Sediment-Water Interface Toxicity Screening for Stations in Central San 
Francisco Bay. 



Figure 6d. Results of Sediment-Water Interface Toxicity Screening for Stations in South San 
Francisco Bay. I 
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Figure 6e. Results of Sediment-Water Interface Toxicity Screening for Stations in Oakland. 



Figure 6f. Results of Sediment-Water Interface Toxicity Screening for Stations in San 
Francisco. 



Figure 6g. Results of Sediment-Water Interface Toxicity Screening for Stations in Tomales Bay 
and Bolinas Lagoon. 
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Figure 7a. Results of Arnphipod Toxicity Confirmation for Station$ in Suisun Bay. 
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Figure 7b. Results of Amphipod Toxicity Confirmation for Stations in San Pablo Bay. 
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Figure 7c. Results of Arnphipod Toxicity Confirmation for Stations in Central San Francisco Bay. 
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Figure 7d. Results of Amphipod Toxicity Confirmation for Stations in South San Francisco Bay. 
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Figure 7e. Results of Arnphipod Toxicity Confirmation for Stations in Oakland. 
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Figure 7f. Results of Amphipod Toxicity Confirmation for Stations in San Francisco. 



Figure 7g. Results of Amphipod Toxicity confiniation for Stations in Tornales Bay and Bolinas 
Lagoon. 



Figure 8a. Results of Sediment Water Interface Toxicity Confirmation for Stations in Suisun Bay. 
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Figure 8b. Results of Sediment Water Interface Toxicity Confirmation for Stations in San Pablo 
Bay. 



Figure 8c. Results of Sediment Water Interface Toxicity Confirmation for Stations in Central Sari 
Francisco Bay. 
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Figure 8d. Results of Sediment Water Interface Toxicity Confirmation for Stations in South 
San Francisco Bay. 



Figure 8e. Results of Sediment Water Interface Toxicity Confirmation for Stations in Oakland. 
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Figure 8f. Results of Sediment Water Interface Toxicity Confirmation for Stations in San 
Francisco. 



Figure 8g. Results of Sediment-Water Interface Toxicity Confirmation for Stations in Tomales 
Bay and Bolinas Lagoon. 



Figure 9a. Mean ERM Quotient yalues for Stations in Suisun Bay. 



Figure 9b. Mean ERM Quotient Values for Stations in San Pablo Bay. 



Figure 9c. Mean ERM Quotient Values for Stations in Central San Francisco Bay. 



Figure 9d. Mean ERM Quotient Values for Stations in South San Francisco Bay. 



Figure 9e. Mean ERM Quotient Values for Stations in Oakland. 
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Figure 9f. Mean ERM Quotient Values for Stations in San Francisco. 



Figure 9g. Mean ERM Quotient Values for Stations in Tomales Bay and Bolinas Lagoon. 
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Figure 10a. Total PCB Concentrations at Stations in Suisun Bay. 





Figure lob. Total PCB Concentrations at Stations in San Pablo Bay. 
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Figure 10d. Total PCB Concentrations at Stations in South San Francisco Bay. 
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Total PCB Concentration 

Figure 10e. Total PCB Concentrations at Stations in Oakland. 



Figure 10f. Total PCB Concentrations at Stations in San Francisco. 



Figure log. Total PCB Concentrations at Stations in Tomales Bay and Bolinas Lagoon. 
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Figure 1 lb. Mercury Concentrations at Stations in San Pablo Bay. 



Figure 1 lc. Mercury Concentrations at Stations in Central San Francisco Bay. 



Figure 1 ld. Mercury Concentrations at Stations in South San Francisco Bay. 



Figure 1 le. Mercury concentrations at stations in Oakland. 
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Figure 1 lf. Mercury Concentrations at Stations in San Francisco. 



Figure 1 lg. Mercury Concentrations at Stations in Tomales Bay and Bolinas Lagoon. 



Figure 12a. Total Chlordane Concentrations at Stations in Suisun Bay. 





, Figure 12c. Total Chlordane Concentrations at Stations in Central San Francisco Bay. 





Figure 12e. -Total Chlordane Concentrations at Stations in Oakland. 
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Figure 12f. Total Chlordane Concelitrations at Stations in S& Francisco. 



Figure 12g. Total Chlordane Concentrations at Stations in Tomales Bay and Bolinas Lagoon. 



Table 13. Toxicity screening, Solid-Phase Amphipod Tests. Eohaustorius amphipods were 
tested at all sites except San Bruno Channel #2 and PG&E Levinson, which used Hyalella. Un- 
ionized ammonia and hydrogen sulfide values are in mg/L. Arrows " indicate NH3, H2S or both 
above threshold concentrations. T and NT indicate significant toxicity (T) based on t-tests and 
90th percentile MSD criteria. Values in parentheses near reference envelope tolerance limit are 
survival as a percent of lab controls. Controls for all tests ranged from 90% to 100% survival. 

/station Station Sample Amphipod , TI NH3 H2S " 1 
Number Number Survival % NT 

,Stege Marsh # 1 21401.0 1795 0 T 0.001 nd 
Stege Marsh #2 21402.0 1796 0 T 0.001 0.0544 
Stege Marsh #3 21403.0 1797 0 T 0.107 nd 
Peyton Slough-Upper-Site 2 2 1006.0 1483 1 T 0.010 0.0450 
Mission Creek- Site I 21030.0 1507 5 T 0.232 0.1 I23 

/Pacific Drydock Yard I 
F 

21023.0 I500 14 T 0.131 0.1347 " 1  
[Peyton Slough- End Gradient 21306.0 1740 14 T 0.049 0.1420 A 

!oakland-~ruitvale 21026.0 1503 16 T 4.353 0.3030 ""1 
I 
iSan Leandro Bay-Site 1 21027.0 1504 2 6 T 0.010 0.0220 
i~omales  Bay-Marconi Cove-Rep 1 20009.0 123 1 32 T 0.010 0.0046 , 1 
ICastro Cove I 20010.0 1410 33 T 0.009 0.0150 1 
I San Leandro Ba)-Site 3 21310.0 1755 40 T 0.032 0.0199 
lslais Creek- Fnd Gradient 213040 1737 4 9 T 0 261 0.0606 

i~omales  Baj -Marconi Cove-Rep 2 20009.0 1232 5 3 

I 
T 0.006 0.0085 i 

I Tomales Bay-Marconi Cove-Rep 2 20009.0 1408 54 T 0.016 0.0260 
Carlson Creek 31404.0 1798 54 T 0.052 nd 

I 
jlslais Creek 20011.0 1411 5 7 T 0.330 0.9700 
i Mission Creek- Mid Gradient 21301.0 , 1733 5 8 T 0.086 0.0959 
I ,Peyton Slough- Mid Gradient 
I 

21305.0 1739 59 
"I 

T 0.990 0.0459 "1 
:Waldo Point 21307.0 1746 5 9 T 0.031 0.0524 j 
;Oakland Inner Hbr.-Schnitzer 21022.0 1499 60 T 0.016 0.0190 
I 
'Mayfield Slough-Near Sand Pt. 21043.0 1520 60 T 0.007 0.01 14 i 

-- / ~ a n  Leandro Bay-Site 4 3 21311.0 1756 65 (66 T 0.047 0.0569 

.20009.0 1233 

i Reference Envelope Tolerance Limit For Eolrnvotorirrs = 69.5% of Control Survival (P = 10, = 0.05), 
'Tomales Ba)-Marconi Cove-Rep 3 65 (70 NT 0.044 0.0080 I 
 omal ales Bay-Marconi Cove-Rep 2 I .20009.0 1470 lpY 67 (73 NT 0.005 nd / 
San Bruno Channel ~2 , 2 1309.0 1752 67 (75 NT 0.584 0.0052 ' 
I AIviso Slough . 2  1088.0 1'570 70 T 0.014 0.0008 
/ ~ l v i s o  slough .21088.0 1620 na na na na 
ISan Leandro Bay-Site 6 '21313.0 1758 70 T 0.021 0.0477 
I~allejo- are Is-Ship Anchorage 2 1008.0 1,485 7 1 T 0.007 0.0079 1 
/ ~ a n t a  Fe Channel- End .21015.0 1492 7 1 T 0.006 0.0749 I 
North Government lslat~d .2 1025.0 I502 7 1 T 0.007 0.0093 
Oakland Inner Hbr.-Todd Ship).d 21021.0 1498 72 T 0.013 0.0111 
~Steinberger Slough-Nr Freeway 21040.0 1517 7 2 T 0.018 0.0542 

- - 'Richmond Rod And Gun 21067.0 1547 72 NT 0.007 nd 
I~edtvood Creek - BA4O 51085.0 1567 72 T 0.010 nd 
j~edwood Creek BA4O .21085.0 162 1 na na na na 
: ~ o r t h  Reserve Fleet-Suisun -21001.0 1478 73 T 0.014 0.0009 
,San Leandro Ba) -Site 2 '21028.0 1505 75 NT 0.007 0.0081 



Table 13 (Continued). Toxicity Screening,'Amphipods. 

'- 

'Station Station Sample Amphipod 
Number Number Survival % 

Bolinas Lagoon 20008.0 1576 74 
Vallejo-Mare Island-North Side ' 2 1007.0 1484 74 
Steinberger Slough- Nr Mouth 21039.0 1516 74 
Bolinas-Audubon Cyn.-Rep 3 . 20008.0 1230 75 . 
San Leandro Bay-Site 5 .21312.0 1757 76 
Sierra Point .21035.0 1512 77 
Lake Merrit - MW iY307.5 ,21057.0 1537 77 
Tomales Bay-Marconi Cove-Rep 1 . 20009.0 ' 1407 7 8 
Mayfield Slough-Nr Cooley Ldng . 2 1042.0 15 19 78 
Gashouse Cove - Laguna St. CSO . 2 1079.0 1561 7 8 

I Point Portrero- Site 2 , 21014.0 1491 79 
Corte Madera Marsh - MC5 1 21072.0 1554 79 

'Pacific Drydock - Ppd #3 . 21081.0 1563 79 
(coyote Creek - CX , 21087.0 1569 79 
jSouth Bay Basin - BA20 2 1090.0 1572 79 
i~reasure  Island-Clipper Cove . 200 12.0 147 1 80 
lsourh India Basin-Site 2 \21034.0 1511 8 0 
/Gallinas Creek- MD2O , 2  1062.0 1542 80 
I~al i inas  Creek-MD20 .21061.0 1612 na 
isansome Street CSO - Pier 3 I '71073.0 1555 8 0 
i~ rannan  Street CSO - Pier 32 . 2  1075.0 1557 80 
]Mission Creek- End Gradient \ 2 1302.0 1734 8 0 
/Cerrito Creek Mouth . 21018.0 1495 8 1 
jlslais Creek- Mid Gradient . 2 1303.0 1736 8 1 
/Warm Water Cove #2 , 2  1308.0 1747 8 1 
Treasure Island - Clipper Cove 2 1071.0 I553 82 
;Howard Street CSO 
I 

' 2 1074.0 1556 82 
iS.F. Airport - South ' 7 1084.0 1566 82 
'Bolinas-Audubon Cyn.-Rep 1 I .20008.0 1228 8 3 
i Richmond Inner Hbr.-Hoffman tvlr . 2  1017.0 1494 83 
lSan Francisco- Pier 7 ,2 1029.0 1506 8 3 
[ ~ i s s i o n  Creek- Site 2 -21031.0 1508 83 
( ~ o w r ~  Slough - 2 1046.0 1523 83 
/ ~ o l a ~  Creek Mouth- MD3 I 7f-Q 1064.0 1544 83 
/oyster Point (East)-Site 2 21037.0 1514 84 
'San Bruno Channel I 21038.0 1515 84 
Duri~barlon Bridge - BA3O 21091.0 1573 84 

!Tornales Bay-Marconi Cove-Rep 3 20009.0 1409 85 
/oyster Point (West)-Site 1 81036.0 1513 8 5 
iGuadalupe Slough 31041.0 1518 8 5 
!Grizzly Bay- Rmp BF2O 
I 

21050.0 1530 8 5 
ISouth Basin - Yosemite Crk CSO 2 1092.0 1577 8 5 
, ~ ~ & E I ~ e v i n m n  21315.0 1760 85 
iPoint Portrero- Site I 21013.0 1490 86 



Table 13 (Continued). Toxicity Screening, Amphipods. 
Istation Station Sample Amphipod TI NH3 H2S 

Pacific Drydock Yard 2 
North India Basin-Site 1 
Dow Chemical- Kirker Creek 
Hill Slough- MF2 1 
Yerba Buena lsland - Naval Stn 
Redwood Creek - West 
Peyton Slough-Mouth-Site 1 
Cordomices Creek Mouth 
Coyote Slough-@Fised RIR Bridg 
Semple Point-M.W. Va-7 

'Central Basin - Outer 
1S.F. Airport - Seaplane Harbor 
Pacheco Cr-Above Bridge-Site 2 
San Pablo Bay- Hamilton 
Richmond Harbor 

,Sonoma Creek- MD33 
!Sonoma Creek-MD33 
[~meryville Marsh 
t9oynto11 Slough- M F  I0 
I 
'Suisun Slough 
Iselby - S2 
~Napa Slough- MD32 
I 
:Central Basin - Inner 
iBolinas-~udubon Cyn.-Rep 2 
/south Reserve Fleet-Suisun 
ichadborne Slough- MFl3 
/chiidborne Slough-MFl3 
,Pg&E-Vallejo-Coal Gas Plant 
;Pacific Drydock - I -T4 
;S.F. Airport - Central 
,Novato Creek- MD2 I 
i ~ o v a t o  Creek-MD2 l 
ISilva lsland Marsh- MC6 l 
iSilva lsland Marsh-MC6 I 
j~acheco Cr-Near Mouth-Site I 
iPetalunia River Mouth- BD20 
kliller Creek- blD I0 

/Miller Creek- MDI I 
j ~ i l l e r  Creek-MDI I 
i Potrero Point-U'arni Water Cove 
I : Sausalito Harbor-Anderson B.Y. 
iSausalito Harbor-Anderson B.Y. 
i~avenswood Slough - West 

- San Leandro Bay-Site 7 

Number 
21024.0 
21033.0 
2 1049.0 
2 1052.0 
2 1070.0 
2 1086.0 
2 1005.0 
21019.0 
2 1047.0 
2 1055.0 
2 1077.0 
2 1082.0 
21 004.0 
21010.0 
21016.0 
2 10'65.0 
2 1065.0 
2 1020.0 
21051.0 
7 10j3.0 
2 1096.0 
2 1066.0 
2 1076.0 
20008.0 
2 1002.0 
2 1054.0 
2 1054.0 
2 1058.0 
2 1080.0 
2 1083.0 
2 1063.0 
2 1063.0 
2 1068.0 
2 1068.0 
2 1003.0 
7 10'59.0 
2 1060.0 
21061.0 
21061.0 
'IO3l.U 
2 1069.0 
2 1069.0 
2 1089.0 
21314.0 

Number 
1501 
1510 
1529 
1532 
1550 
1568 
1482 
1496 
1524 
I535 
1559 
1564 
1481 
1487 
1493 
1515 
1614 
1497 
1531 
1533 
I536 
1546 
1558 
1229 
1479 
I534 
16 15 
I538 
1562 
I565 
I543 
16 18 
1548 
1616 
1480 
I539 
1540 
154 1 
1617 
I509 
I549 
16 19 
157 1 
1759 

Survival % NT 
86 NT 0.013 0.0070 
86 NT 0.023 0.0019 
86 NT 0.002 nd 
86 NT 0.003 nd 
86 NT 0.022 nd 
8 6 NT 0.005 nd 
8 7 NT 0.005 0.5190 
87 NT 0.082 0.0138 
8 7 NT 0.004 0.0030 
8 7 NT 0.004 ' nd 
8 7 NT 0.014 0.001 1 
8 7 NT nd nd 
8 8 NT 0.009 0.0084 
8 8 NT 0.004 I 0.0 1 I0 
88 NT 0.016 0.0279 
8 8 NT 0.010 nd 
na na na na 
89 NT 0.012 0.0040 
89 N T  0.003 nd 
S 9 NT 0.001 nd 
89 NT 0.004 nd 
89 NT 0.008 nd 
89 NT 0.009 0.0030 
90 NT 0.006 0.0 1 19 
90 NT 0.007 0.0055 
9 1 NT 0.019 0.0030 







Ti~ble 14 (Continued). Toxicity Screening, Sca Urchin Larvae. 

Station Saniplc 
Number Nuniber 

, .. -. . . . . -. .- -- . -- - - -- - . . . .. - . . . - . - . --- - . 

,Treasure Island-Clipper Cove 200 12.0 
!south India 13asin-Site 2 2 1034.0 
'Gallinas Creek- MI120 2 1062.0 
!Gallinas Creek-MD2O 2 1062.0 
iSansorne Strcct CSO - I'ier 3 l 2 1073.0 
I Brannan Strect CSO - I'ier -32 2 1075.0 
/Mission Creek- End Gmdient 2 I 302.0 
[~c r r i t o  Creek Mouth 21018.0 

ac lent jlslais Creek- Mid Gr I '  2 1303.0 
/ Wann Water Cove 112 2 1308.0 
I /Treasure Island - Clipper Cove 2 107 1.0 
~l-loward Strect CSO 3 1074.0 
1S.F. Airport - Soutli 2 1084.0 
IBolinas-Audubon Cyn.-Rep 1 20008.0 
Richniorid In Hbr-l lorlinan nir 2 10 17.0 
S.an Francisco- Pier 7 2 1029.0 
Mis;ion Creek- Site 2 21031.0 

~lougli 2 1046.0 
Tolay Creek Mouth- MD3 1 2 1064.0 
Oyster Point (East)-Sitc 2 2 1037.0 
9111 Bruno Cliannel I. 2 1038.0 

IDuml>arton Bridge - BA30 21091.0 
I~omales Bay-Marconi -Rep 3 20009.0 
Oyster Point (West)-Site 1 2 1036.0 
Guadalupe Slough 21041.0 
'CirizzlY Bay- Rrnp BFZO 2 1050.0 
!South Basin-Yoreiiiile Cr. CSO 2 1092.0 
1 ~ ~ & ~ / ~ e v i n s o n  21315.0 
1 Point 'Portrero- Site I. 21013.0 

--- 

SWI 
'%I I)cv 
. - . -. . 

95 
11 3 

nn 
8 1 
na 
na 
94 
nn  
4 5 
90 
na 
na 
na 
95 
na 
na 
na 
na 
na 
na 
na 
na 
na 
11 il 

na 
na 
n a 
na 
118 

... . . . . - . . ..... - . .- . . . 

N.1. 0.012 
na n a 
na na 
NT nd 
na na 
na na 
NT 0.026 
na na 
T A 0.105 

NT 0.047 
na na 
tia 11 a 
na na 
NT 0.004 
na na 
118 na 
na na 
na na 
na na 
na na 
na na 
na na 
na na 
11 a na 
n a na 
na 11 a 
na na 
na na 
na na 

-- --.. 
142s J 100'% TINT /' NI-I3 1-12s 

PW i I 'YO D~ev 
. . . ... . . ... . . - .. ... .. ......... ,. .. .- 

lid 1 04 NT 0.0 14 nd 
na 1 23 T 0.054 nd 
na I 0 i T 0.014 nd 

nd I nga na na na 
na T A 0.300 nd 
nil 59 T 0.054 nd 

50% TMT 
PW 

O/u Dcv - . 
na na 
94 NT 
na na 
na na 
na na 

na na 
na na 
98 NT 
na na 
na na 
na na 
na na 
na na 
na na 
0 T 
88 NT 
94 NT 

. 96 NT 
na na 
89 NT 
91 NT 

na na 
na na 
69 NT 
30 T 
na na 
na na 
na na . 

96 NT 

0.0005 
118 

0.0071 
0.0016 

na 
na 
na 

0.0024 
oa 
na 
na 
na 
na 
na 
n a 
na 
na 
na 

25% TMT 
PW 

% Dcv 
-. . ... 

na na 
78 NT 
na na 
na na 
na na 
na na 
na na 
98 NT 
na na 
na na 
na na 
na na 
na na 
na na 
6 T 
97 NT 
96 NT 
94 NT 
na na 
94 NT 
89 NT 
na na 
na na 
87 NT 
85 NT 
na na 
na na 
na na 
97 NT 

na na na na 
9 7 .  NT " 0.022 0.010 
na na na na 
na na na na 
26 T A 0.088 nd 
3 3 T 0.016 nd 
80 NT 0.056 nd 
95 NT 0.002 0.007 
0 T A 0.062. 0.014 

, 33 T 0.124 0.790 
5 7 T 0.088 0.015 
97 NT 0.019 nd 
94 NT 0.017 nd 
91 NT 0.024 0.004- 
93 NT 0.013 nd 
86 NT 0.004 nd 
7 1 T 0.029 nd 
67 NT 0.028 nd 

nu j 0 T A 0.034 0.040 

na 1 95 NT 0.009 nd 
na j 82 NT 0.007 nd 

0.0027 / na na na na 
11. 80 NT 

.--- 
0.062 0.007 



Table 14 (Continued). Toxicity Screening, Sea Urchin 1,arvae. 

50% TINT 
PW 

O/O Dev 
. - .- - - 

90 NT 
96 NT 
na na 
na na 
11 a na 
na na 
84 NT 
98 NT 
95 NT 
na na 
na na 
na na 
98 NT 
96 NT 
98 NT 
na na 
na na 
98 NT 
na na 
na na 
na na 
na na 
na na 
na na 
95 NT 
na na 
na na 
na na 
na na 

------"- .- .-.-- -. - 
: Station Stiltion Salriplc j TINT A NH3 112s 

Numbcr Number SWI 
1 "a I)c\' 

I . .. . - . . . .. _ . . .... --- . . . . .-. - . --. .-..I . --.. .. -- . -.- -. -. - - -. .- .- . - .. ... 
jhcilic I)rydock Yard 7 21024.0 1501 1 IIU n iI llil I i i I  

Nortll India Itasin-Site I 21033.0 1510 na na na II;I 

25% TINT 
PW 

% Dev 

!DON Cl~c~iiici~l- Kirker Creek 2 1049.0 1529 1 
/ I - l i l l  Slough- MFZ I 21052.0 1532 
'Ycrba Bucna Is. - Naval Stn i 21070.0 1550 
jltedwood Crcck - Wcst 2 1086.0 1568 
ipeyton Slough-Mouth-Site I 21005.0 1483 

21019.0 1496 -. !Cordornices~~rcck Mouth 
Coyote Slough-@l:ixcd RIR Dr. 2 1047.0 1524 
Seniple Point-M.W. Va-7 21055.0 1535 
Central 13asi1i - Outer 21077.0 1559 
S.F. Airport - Seaplanc Harbor 2 1082.0 1564 
Pacheco ~r'-above bridge-Site 2 2 1004.0 148 1 
San Pablo Bay- Hamilton 21010.0 1487 
Richmond Harbor --I-' 21016.0 1493 
Sononia Creek- MD33 21065.0 1545 
Sonoma Creek-MD33 21065.0 1614 
Enieryville Marsh 21020.0 1497 
Boynton Slough- MF l O 21051.0 1531 

: ISuisun Slough 2 1053.0 1533 . 
- 

- S2 21056.0 1536 
Napa Slough- MD32 2 1066.0 1546 
'Central Basin - lnncr 
I 

21076.0 1558 
Bolinas-Audubon Cyn.-Rep 2 20008.0 1229 

I 
iSoutli Kcserve Fleet-Suisun 21002.0 1479 - J Chadborne Slough- MF.13 21054.0 1534 

- ,  i.-.!l Chadborne Slough-MD I3 21054.0 1615 
PgbE-Vallejo-Coal Gas Plant 2 1058.0 1538 

iPacilic Drydock - 1 -T4 21080.0 1562 
I 

na Il i I  na Ilil 

na na na nit 

na na na 1li1 

na na na na 
na 118 na tlil 

na ria nh na 
na n i1 11a na 
na na na na 
na na na na 
na na na na 
na na na nil 

na na na na 
na na na nil 

na na na nil 
98 NT nd nd 
na na na na 
na na na na 
na na  na - na 
na n it na na 
na na na na 
na na na na 
na na na na 
na na !la II;I 

na na na I ~ ; I  

47 T 0:018 ntl 

na na na nil 

na na na na 



Table 14 (Continued). ~ o x i c i t ~ ~ c r e c n i n ~ ,  Sca Urcl~in Larvae. 

% Dev 

50% TMT 
PW 

% Dev 
-- 

na na 
na na 
na na 
na na 
na na 
94 NT 
na na 
'na na 
na na 
na na 
81 NT  
na na 
na na 
na na 
na na 

C__C .-- - 
/Station Station Si11nple ( SWI ' TINT A Nli3 I-I2S 

Nt~mbcr Number 
1 %t Dcv 
} .. .. . ... .. .. .. -- - - ... .. . . . . .. . . .- . . . - - . . . . ..--- .- . . .. . . . -. - - ... .. .. . .. .. .. .- - . . ..... . . . -. . ..... .. . . . -. 

100'Yo T M T  A Nti3 112s 
PW 

'% Dev 
. .. -. . .. . .- . -- ---. 

jS.F. Airport - Central 21083.0 IS65 na Ila na 80 NT  0.057 nd 
I I 

\Novato Creek- MD2 1 210630 IS43 / nu na na nn 1 I T 0.032 nd 
na na na na 
0 T " 0.165 nd 
na na na na 
91 NT  0.01 7 0.005 
93 NT  0.012 nd 
79 N T  0.017 nd 
0 T A 0.091 nd 
na na na na 
70 NT  0.052 0.004 
5 T A 0.088 nd 
na na na na 
86 NT  0.052 nd 
na na na na 

98 N T  0.002 nd 
na na na na 
44 T 0.056 0.001 1 
na 11;1 na na 
na na na na 
na na na nn 
na 11 a 11a na 
89 N T  0.044 nd 
na na na n a 
na na na na 
89 N T  0.046 nd 
na na na na 
14 T 0.023 0.0006 

I 
]Novato Creek-MDZ I 21063.0 1618 
' ~ i l v a  Island Marsh- MC61 

I 
21068.0 1548 

Silva Island Marsh-MU6 l 21068.0 1616 
!Paclieco Cr-Near Mou~li-Site 1 2 1003.0 1480 
Petaluma River Mouth- BD2O 2 1059.0 1539 
Miller Creek- M D l  O 21060.0 1540 

l ~ i l l e r  Creek- MDI  I 21061.0 1541 

I Miller Creek-MDI I 21061.0 1417 
Potrrro Pt.-Warn Watcr Cove 2 1032.0 1509 
Sausalito Hbr.-Anderson B.Y. 7 1069.0 1549 

4 

Sausalito Hbr.-Anderson B.Y. 2 1069.0 16 19 
Ravenswood Slough - West 2 1089.0 157 1 
San Leandro Bay-Site 7 21314.0 1759 



Tal)le 1%. 'Toxicity Confirniation. Tox ic i ty  data from stations tliat were resa~ilplcd for confirniation o f  either toxicity o r  elevated chemistry 
nicasurcd during scrccning. Stations are sortcd by a~l lpl i ipod toxicity, cxccpt tliat statioiis i n  close proximity are grouped together and sorted 
according to  the niost tosic station i n  t l ic group, and tlicsc arc indicated by parcntlieses. Fines are combined silts and clays; TOC is total organic 
carbon; S W I  indicates sedinlcnt-water intcrfacc exposure system; I'W is porewater, at loo%, 50% and 25% dilutions. Single arrow A indicate 

cit l icr ammonia o r  h>.drogcn sullide above threshold co~tccnlrations, doublc arrows indicate both compounds above thresholds. Asterisks* 
indicatc significant toxicity as comparcd to  tolcrancc l imts for anlpliipod tcsts and t-test/MSD for sea urchin tcsts (sec.Methods section). -...-..-- --.-- -. ---, 

Station Statio~i Samplc 1 %) % 1 Aniphipod 1 Sea Urchin % Nor~iial Larval Development ] 

I .- - - .- . - - - - . - 
! Stegc Marsli it I 
i 
~Stegc Mi~rsl i  it I 

' ' ~ t e g e  Marsli tl2 
Stegc Marsh 112 
.(Carlson Crcek) 
j(Carlson Crech) 

dais Crcck 
lslais Crcck /I 

j(lslais Crcek- Mid Gradient) 
'(lslais Crcek- Elid Gradient) 
Castro Cove 
Castro Cove 

I Pacific Drydock Yard I 
Pacific Drydock - Yard I 

i I'eyton Slough-Upper-Site 2 
Peyton Slougli-Upper-Site 2 
:(Peyton Slough- Mid Gradient) 
I(Peyton Slough- End Gradient) 
I(Peyron Sloagli-Mouth-Site I )  
I ~ i s s i o n  Crceh- Sitc I 
IMissioli Creek- Site 1 
I 
'(Mission Crcck- Mid Gradient) 

! (Mission Creck- Elid Gradient) 
,(Mission Creek- Site 2) 
Ioakland-I-ruitvale 
/Oakland-l:rilitvale 

Number Nunibcr % Survival N l  I3 
1.1 2 S - - -- - -. -- - -. -- - 

o* 
I * \ 

0 * 
o* 

N113 
SWI lfZS 

-- -- . - -- - 
o* 
na 
o* 



Table 1% (Continued). Toxicity Confir~nation. Toxicity data from stations that were resampled for confirmation of either toxicity or elevated 
chemistry measured during screening. Stations arc sorted by amphipod toxicity, except that stations in close proximity are grouped together and 
sorted according to the nlost toxic station in the group, and these are indicated by parentheses. Fines are combined silts and clays; TOC is total 
organic carbon; SWI indicates sediment-water interface esposilre sy s t e~~ i ;  I'W is pore\vatet., at loo%, 50% and 25% dilutions. Single arrow " 
indicate either ammonia or hydrogen sulficle abovc threshold concentrations, douhle arrows indicate both compounds above thresholds. 
Asterisks* indicate signilicar~t toxicity as co~nparcd to tolerance limts for ampllipod tests and t-tcst/MSD for sea urchin tests (see Methods 
section). 

Station 

- - -. - . - - - - - - - - - 
Central I3nsin - lnncr 
Ccntr;~l I ~ ; I S ~ I I  - Inncr 
I lo\\ artl Strccl CS( J 

1 loward Slrccl CS( 
Sclby - S 2  
Selby - S 2  
War111 Water Covc -1'oIrcro 1'1 

War111 Water Covc 112 
L--- 

Statiori Sa~nple 
Number Number 

YO Sea Urchin % Normal Larval Development 
100% NH3 50% 25% 

11 a 
N145 1 PW H2P I PW I PW 112s SWI 112s 

8 8 58* " na na 
100 1.56 A 63 na na na 
71 1.116 1 82 na 33* na na 

S6 89 na na na 
11a 2* na na 

0.95 100 96 na na na 
78 1.36 0 5 nil 70* " 81 87 
100 1.47 X I  90 na na na A 



Table 15b. Toxicity Conlirniation, Additional Stations. The following datd arc from stations that during screening exhibited only 
porcwater toxicity. oftcn in association with clevatcd ammonia or hydrogen sullide. These stations were resampled and tested with 
sediment-water in~crface exposures. Column hcadings and abbreviations arc as for Table 152. 

---- .,-- -. -- .--- 
St;~lion Station Sa~iiplc 

i Nunlbcr Nunlber 

i ...... ... . .  .- . . .  ......................... 
';Guadalt~pe Slough 21041.0 1518 

lCiuadalupe Slough 21041.0 1751 
I 
San Francisco- Pier 7 2 1019.0 1506 

Picr 7 
. . .  . . . . . .  

2 1029.0 1742 

Alviso Slough 2108c0 1570 
' ~ l v i s o  S l o t ~ ~ h  I 21088.0 1620 

iChadborne Slough- MFl3 21054.0 1534 
I 
'Chadbor~ie Slough-M I- I3 21054.0 1615 
IGalli~ns Crcck- MDZO 21062.0 1542 

'Gallinas Creek-MI120 21062.0 1613 - 

Miller Creek- MI11 I 21061.0 1541 

Miller Creek-MD I I 21061.0 1617 

Novato Creek- MD? I 21063.0 1543 

Novato Creek-MD1 l 21063.0 1618 

Redwood Crcek - BAJO 21085.0 1567 

Redwood Creek - RA4O 21085.0 1621 
Sausalito ~aibor-~ndcrson B.Y. 21069.0 I549 
Sausalito I-larbor-Andcrson B.Y. 21069.0 I619 

Silva Island . ~ a r s h  - MC6 I 21068.0 1548 

Silva Island Marsh - MC6 1 21068.0 1616- 

isononla Creek - MD33 21065.0 1545 

Sononia Creek - MD33 21065.0 1614 

---.--. .- -.- 
YO %I ! Amphipod 

Firlcs TOC YO Survival N l  I3 
H2S - ..... .........- ..-.. .- .... . 

76 2.24 
100 1.47 1 !:* 
99 1-52 83 
100 1.21 ! 79 - .. 

97 -1.56 / 70 

na na 
100 1.70 
na . llil 

53 2.08 
na 2.68 
100 1.42 

Sea Urchin % Nornlal larval Development 
NI.l.3 100% NI.13 50% 25% 

SWI 1-12s 1'W 142s PW PW 

na 
95 
na 
8 7 
na. 
98 
na 

47* 
na 
8 1 
na 
89 
na 
98 
na 
98 

na - 
89 
na 

44* 
na 
98 



Table 16. Summary of Chemistry Data. Chemicals are listed when concentrations exceeded published sediment chemistry guideline 
values (ERMs) or, if no ERMs were available, ranked in the highest 10% of samples analyzed statewide in the BPTC Program. Single 
asterisks indicate chemicals with concentrations more than 5 times guideline values; double asterisks indicate concentrations more 
than 10 times guideline values. TOC is total organic carbon. Abbreviations of chemical names are explained in Appendix C. 

Station Sample . Station 
Number Number (Confirmation Stations) 
21401 1795 Stege Marsh #I 

21402 1796 Stege Marsh #2 

2 1403 1797 Stege Marsh #3 

200 1 1 1735 Islais Creek 

21303 1736 Islais Creek- Mid Gradient 

2 1304 1737 lslais Creek- End Gradient 

20010 1489 Castro Cove 

Grain Size TOC 
% Fines 
91.97 2.10 

93.77 1.27 

98.97 3.06 

38.70 3.99 

100.00 2.68 

100.00 2.99 

98.97 2.90 

Chemicals with Concentrations 
in the Highest 10% Statewide 

alpha HCH**, beta HCH, 
lindane, delta HCH*, 
hexachlorobenzene, Se** 

alpha HCH, lindane, delta HCH 
hexachlorobenzene, Se* 

dacthal, endosulfan I 
endosulfan sulfate** 
dichlorobenzophenone, 
heptachlor epoxide*, 
hexachlorobenzene, mirex** 
oxadiazon, toxaphene*, Se 

endosulfan sulfate 

Se 

Mean ERM 
Quotient 

2.70 

0.61 

2.59 

1.18 

0.60 

0.62 

2.25 

Chemicals Exceeding 
ERM Values 

As**, Cu, Hg*, Zn*, chlordane, 
ppDDE, dieldrin, PCBs 

Cu, Hg, Zn, chlordane, 

As, Cu, Hg, Ni, Zn, 
chlordane*, ppDDE, 
Dieldrin*, PCBs** 

chlordane*, dieldrin, 
PCBs*, Imw PAHs 

Hg, chlordane, 
ppDDE, PCBs 

chlordane, PCBs, Hg, Ni, chlordane 

dieldrin, benz(a)anthracene*, 
benz(a)pyrene* *, 
dibenzo(a)anthracene**, 
chrysene, pyrene*, 
hmw PAHs**, PAHs*, Hg 

- 



Table 16 (Continued). Summary of Chemistry Data. 
- - - - - 

Station Sample Station 
Number Number (Confirmation Stations, Continued) 
2 1023 1753 Pacific Drydock - Yard 1 

- 

21023 1500 Pacific Drydock Yard 1 

21006 1483 Peyton Slough-Upper-Site 2 

2 1006 1738 Peyton Slough-Upper-Site 2 

2 1305 1739 Peyton Slough- Mid Gradient 

21306 1740 Peyton Slough- End Gradient 

Chemicals Exceeding 
ERM Values 

Cu, Pb, Hg*, Zn, 
chlordane* *, ppDDE, 
dieldrin, PCBs, 
acenapthylene, 
anthracene, chrysene, 
benz(a)anthracene, 
benzo(a)pyrene, 
dibenzo(a)anthracene, 
fluoranthene, fluoren-e, 
2-methyl napthaiene, 
phenanthrene, pyrene, 
Imw PAHs*, hmw PAHs, 
Total PAHs 

HgyNi, chlordane*, - - 

ppDDE, dieldrin, PCBs, 
dibenzo(a)anthracene, 
pyrene, hmw PAHs 

Cd, Cu**, Ni, Ag, Zn**, 
chlordane, ppDDE, 
-- - - - - - 
PCBs, pyrene - 

- 

Cd, Cu** Pb*, Ag, Zn** 

Cu, Zn 

Zn 

Grain Size TOC 
% Fines 
71.07 6.27 

- 

67.69 5.42 

89.70 4.01 

- 
-. - - 

43.36 1.38 

100.00 4.01 

100.00 1.82 

Chemicals with Concentrations 
in the Highest 10% Statewide 

chlorpyrifos, mirex, TBT** 

chlorpyrifos 

hexachlorobenzene, Se 

Se 

Mean ERA4 
Quotient 

3.94 

1.27 

3.58 

- -- 

2.35 

0.40 

0.30 



Table 16 (Continued). Summary of Chemistry Data. 

Station Sample Station 
Number Number (Confirmation Stations, Continued) 
21030 1507 Mission Creek- Site 1 
2 1030 1732 Mission Creek- Site 1 

21 301 1733 Mission Creek- Mid Gradient 

2 1302 1734 Mission Creek- End Gradient 

2 103 1 1508 Mission Creek- Site 2 

/ 

2 1026 1503 Oakland-Fruitvale 
\ - 

21027 1504 San Leandro Bay-Site 1 

2 1028 1505 San Leandro Bay -Site 2 

2 13 10 1755 San Leandro Bay-Site 3 

2 13 1 1 1756 San Leandro Bay-Site 4 

21 3 12 1757 San Leandro Bay-Site 5 

Grain Size TOC 
% Fines 

7.22 1.02 
26.44 2.78 

100.00 2.71 

100.00 1.52 

97.72 1.44 

30.88 3.21 

90.31 6.02 

97.43 3.62 

80.68 3.82 

87.99 6.04 

85.37 2.14 

Chemicals with Concentrations 
in the Highest 10% Statewide 

chlorpyrifos, mirex 

chlorpyrifos, heptachlor, Se 

hexachlorobenzene** 

hexachlorobenzene 

mirex 

Mean ERM 
Quotient 

0.5 1 
3.93 

1 .OO 

Chemicals Exceeding 
ERM Values 

Cr, Pb, Ni, chlordane 
Cr, Cu, Pb*, Hg**, Ag, 
Zn, chlordane** dieldrin 
PCBs, phenanthrene, 
Imw PAHs, hmw PAHs 

chlordane*, PCBs, 
hmw PAHs 

0.28 

, 0.22 

0.54 

1.52 

0.77 

0.90 

2.01 

0.67 

none 

Ni 

Ni, chlo 

Pb, Hg, Ni, Zn, 
chlordane**, ppDDE, 
dieldrin, PCBs, Imw PAH 
dibenzo(a)anthracene, 

Ni, Zn, chlordane, PCBs, 

chlordane* dieldrin PCBs 

Hg, Zn, chlordane**, 
dieldrin, PCBs, hmw PAH 
benzo(a)pyrene, 
bibenzo(a)anthracene 

chlordane* 



Table 16 (Continued). Summary of Chemistry Data. 

Station Sample Stations Sampled For PorewaterISWI 
Number Number Comparisons 
21054 1615 Chadborne Slough-MF13 

2 1068 16 16 Silva Island Marsh - MC6 1 

Station Sample Station 
Number Number (Other Stations Sampled For Chemistry) 

(Not Incl. HgIPcb-Only Stations) 
2 1075 1557 Brannan Street CSO - Pier 32 

-- 

2 1077 1559 Central Basin - Outer 

2 1079 1561 Gashouse Co-3--43562, 
-. 

99 Oakland Inner Hbr.-Schnitzer 

Grain Size TOC 
% Fines 

-9.00 2.50 

-9.00 2.68 

Grain Size TOC 
% Fines 

89.16 1.44 

94.88 1.75 

1.72 

90.55 1.77 

Mean ERM 
Quotient 

0.14 

0.17 

Mean ERM 
Quotient 

0.23 

0.22 

0.23 

0.36 

99.20 1.98 - 0.39 

-- 
na 

0.23 

0.25 

0.19 

0.45 

na 

2 10 16 1493 Richmond Harbor 

2 10 1 7 1494 Richmond Inner Hbr.-Hoffman Mr 

2 1073 1555 Sansome Street Cso - Pier 3 1 

2 1034 15 1 1 South India Basin-Site 2 

2 1307 1746 Waldo Point 

hmw PAHs 

nickel, benzo(a)pyrene, 
hmw PAHs 

chlordane 
- 

Ni 

none 

Ni 

Hg, Ni, PCBs 

dieldrin, hmw PAHs 

Chemicals Exceeding 
ERM Values 

Ni 

Ni 

Chemicals Exceeding 
ERM Values 

Ni 

Ni 

Ni > 

99.46 1.61 

45.39 0.50 

84.13 1.59 

98.34 1.84 

100.00 2.07 

Chemicals with Concentrations 
in the Highest 10% Statewide 

Chemicals with Concentrations 
in the Highest 10% Statewide 



Table 16 (Continued). Summary of Chemistry Data. 

Chemicals Exceeding 
ERM Values 

Hg, chlordane 

Zn, chlordane**, ppDDE 
dieldrin, PCBs 

Ni, chlordane 

Hg, Ni, benzo(a)pyrene, 
dibenzo(a,h)anthracene, 
fluoranthene, pyrene, 
Imw PAHs, hmw PAHs 

Hg, Ni 

Ni, HMW PAHs 

Ni 

Ni, acenapthene, 
benz(a)anthracene, 
benzo(a)pyrene, 
dibenzo(a,h)anthracene, 
fluoranthene, fluorene, 
phenanthrene, pyrene, 
anthracene, Imw PAHs, 
hmw PAHs, Total PAHs 

none 

Mean ERM 
Quotient 

0.44 

1.33 

0.32 

0.50 

0.21 

0.35 

0.23 

0.68 

na 

Station Sample Station 
Number Number (Confirmation Sites, Continued) 
2 13 13 1758 San Leandro Bay-Site 6 

21 3 14 1759 San Leandro Bay-Site 7 

2 104 1 15 18 Guadalupe Slough 

21076 1558 Central Basin - Inner 

2 1029 1506 San Francisco- Pier 7 

--. . . 
2 1074 1556 Howard Street CSO 

21056 1536 Selby - S2 

21032 1509 Warm Water Cove -Potrero Pt. 

2 1308 1747 Warm Water Cove #2 

Chemicals with Concentrations 
in the Highest 10% Statewide 

hexachlorobenzene 

Grain Size TOC 
% Fines 
93.42 1.59 

72.86 2.76 

76.14 2.24 

87.66 1.76 

98.83 1.52 

71.10 1.06 

57.91 1.03 

78.05 1.36 

100.00 1.42 



Table 17. Sediment PCB and Mercury Concentrations and ERM Quotients. Stations are ranked 
by total PCB concentration. 

Station Sample Station 
Number Number 

I 2 1034.0 l S 1 l South India Basin-Site 2 
: 2 13 10.0 1735 San Leandro Bay-Site 3 

21013.0 1490 Point Portrero- Site 1 19901 110.6 
21403.0 1797 Stege Marsh #3 
2 1092.0 1577 ~ d u t h  Basin - Yosernite Crk CSO 
20011.0 1735 I s '  5.4,- 
2 1023.0 1753 *dock - Yard I 4.8 
21401.0 1795 StegeMarshfil 
2 13 1 1 .c 1756 San Leandro Bay-Site 4 

4.2 
4.1 

C 

21030.0 1732 M' ' eJj- Site I 4.1 
3 1024.0 150 1 P=ock Y or;? ~ 7 3 0  4.1 ' 

2 1023.0 1500 Pacific Drydock Yard I 3.6 

7 1304.0 1 737 lsla~s Creek- End Gradient 
210820 I 5- Airport - Seaplane Harbor 

.. 

2 1027.0 1504 San Leandro Bay-Site 1 
313 14.0 1759 San Leandro Ba).-Site 7 
2 1080.0 1562 Pacific Drydock - I -T4 '\ 

-526 2.9 
'497 2.8 
.406 2.3 

/ 2 1028.0 l 505 San Leandro Bay -Site 2 I 220 1 .2 1 
I , 2 1006.0 1483 Peyon Slough-Upper-Site 3 A\ 217 1.2 1 

Mercury All Chemicals I 
ppb dry ERM Q I Mean ERMQ 

4.63 6.5 1 na 

/ 2 1303.0 1736 lilais Creek- Mid Gradient 
/ 2 1057.0 1537 Lake Merrit - M\v $307.5 

2.15 3.0 
0.82 1.2 
0.53 0.7 

.: 2 1026.0 1503 . Oakland-Fruitvale 
i 2 10 19.0 I496 Cordornices Creek Mouth 
/ 21074.0 l 556 Howard Street CSO 
j 2 13 12.0 1757 , San Leandro Bay-Site 5 
i 21037.0 , 1514 Oyster Point ( ~ a ~ t ) - , s i t e  2 ' 1 154 
I 2 13 13.0 1758 San Leandro ~ a > . - ~ i t e  6 144 ' I 2 1086.0 I568 Rcdn.ood Creek - West ! 141 

2.59 
n a 

1.18 

1 21030.0 1507 I+ 0.8 - 
1.38 0.8 

! 2 1025.0 1502 North Government Island 1 1.35 0.8 
1 2 1089.0 157 1 Ravens\vood Slough - West 1 IS3 0.7 

i 2 10 17.0 I494 Richmond Inner Hbr.-Hoffinan Mr 0.7 
2 1402.0 1796 Stege Marsh 2 

i 
0.7 

: 2 1083.0 1565 S.F. Airport - Central 1 120 0.7, 
, 21 307.0 1746 Waldo Point ! 115, 0 . 6 '  

- - i 21084.0 1566 S.F. Airport - Soutlij 143 0.6 
1 2 1038.0 15 15 Snn Bruno Channel 1 109 0.6 ' 

5.93 8.4 1 3.94 
5.54 7.8 1 2.70 
0.76 1.1 ! 2.01 

-Z.j& 10.8 1 3.93 
1.38 1.8 j na 
0.85 1.3 I 1.27 i 
0.87 1.3 1.52 , 
0.59 0.8 i 1.33 
1.75 2.5 1 n a 



Table 17 (Continued). Sediment PCB and Mercury Concentrations. 

/ Station Sample Station , . 1 Total PCBs I Mercury j All Chemicals I 
Number Number h 1 21020.0 1497 

1517 I ::;4t; I509 
I , 21058.0 1538 

21315.0 1760 
I 
1 21076.0 1558 / 21036.0 1513 

21014.0 1491 
1 21015.0 1492 
/ 21016.0 1493 

21305.0 1739 
21306.0 1740 : 21087.0 I569 

I 21088.0 1570 
21302.0 1734 
2 1047.0 ' I524 

'21006 .0  1738 
i 23039.0 1516 
I 21035.0 1512 

21088.0 1620 
' 21043.0 1520 
/ 21031.0 1508 
a 20010.0 I189 
I 
I 21069.0 1519 
! 
, 21069.0 I619 
i 

21049.0 1529 
0 3 . 0  I510 
21075.0 I557 

I 21070.0 1550 
/ 21041.0 1518 
1 21068.0 1616 
i 21008.0 1485 
, 1 1085.0 1671 

I 10005.0 1219 
20005 0 1552 

! 21071.0 I553 
11090.0 1572 

I 21042.0 1519 
i 21079.0 1661 
, 20005.0 l JGl 

21085.0 1567 

Oakland lnner Hbr.-Schnitzer.' : '.'. 

Oakland lnner Hbr.-Todd ~ h i p y d  
Emeryville Marsh 
Steinberger Slough-Nr Freeway 
Potrero Point-Warm Water Cove 
Pg&E-Vallejo-Coal Gas Plant 
Pg& EILevinson 
Central Basin - lnner 
Oyster Point (West)-Site I 
Point Portrero- Site 2 
Santa Fe Channel- End 
Richmond Harbor 
Peyton Slough- Mid Gradient 
Peyton Slough- End Gradient 
Co~,ote Creek - Cs 
Alviso Slough 
,M-l 
Coyote Slough-@Fised WR Bridg 
Ps\.ton Slough-Upper-Site 7 
Steinberger Slough- Nr Mouth 
Sierra Point 
Alviso Slough 
Mayfield Slough-Near Sand Pt. 
Mission Creek- Site 2 
Castro Cove 
Sausalito Harbor-Anderson B.Y. 
Sausalito Harbor-Anderson B.Y. 
Dow Chemical- Kirker Creek 
North India Basin-Site I 
Brannan Street Cso - Pier 32 
Yerba Buena Island -Naval Stn 
,Guadalupe Slough 
Silva lsland Marsh-MC6 I 
Vallejo-Mare Is-Ship Anchorage 
Redwood creek Ba40 
Paradise Cove-Rep I 
Paradise Cove-Rep # I  
Treasure lsland - Clipper Cove 
South Bay Basin - BA'O 
Mayfield Slough-Nr Cooley Ldng 
Gashouse Cove - Laguna St. CSO 
Paradise Cove-Rep 1 
Red\vood Creek - BA4O 



Table 17 (Continued). Sediment PCB and Mercury Concentrations. 

Station Sample Station. 
Number Number , 
21077.0 1559 Central Basin - Outer I 2 109 1.0 1573 , Dunibarton Bridge - BA30 
2 1308.0 , 1747 Warm Water Cove #2 

Total PCBs 

ppb dry ERM Q 
' 20 0.1 
I 20 0.1 
1 9  0.1 

Mercury 
ppb dry ERM Q 

0.27 , 0.4 

20005.0 12i0 Paradise Cove-Rep 2 0.1 
1 21067.0 1547 / Richmond Rod And Gun 0.1 
! 20013.0 

1473 i ' N. South Bay ~ e f . : ~ e ~  2 ,I9 ' 0 I 

1 20005.0 Paradise Cove- ~eierence 1 18 o . l  I .  0.4 0.16 
I 

j 200 14.0 1476 S. South Bay Ref.-Rep 2 1 1 7  0.1 1 0 . 2 0  0.3 ; 0.14 ! 
i 2 1062.0 1542, Gallinas Creek- MDZO i I j 

n a 20005.0 1-18: Paradise Cove- Reference 
; 20006.0 1467 San Pablo Bay-Tubbs Is.-Rep I 
/ 2'1059.0 I539 Petalunia River Mouth- BD20 

I ! ?00 14.0 1522i South-South Bay-Reference n a 
: 20006.0 1224 Sat1 Pablo Bay-Tubbs Is.- Rep 3 16 
1 2 1062.0 16 13 Gallinas Creek-MD20 
j 21056.0 1536; Selby - S7 0.23 
1 2001 3.0 1574 North South Bay - Rep I 
i 20006.0 1222 \ San ~ a b l o  Bay-Tubbs Is.- Rep I 
I 
! 20006.0 1622, j San Pablo Bay-Tubbs Is. Rep I I na 
: 70006.0 1723 San Pablo Bay-Tubbs Is.- Rep 2 '  
i 21010.0 I487 San Pablo Bay- Hamilton 0.38 n a 
i 70007.0 1227 Snn Pablo Bay-Island t: l -Rep 3 
/ 2 1066.0 1546 Napa Slough- MD32 i 
i ! 

20007.0 1225 San Pablo Bay-Island # I  -Rep 1 0.1 ' 0.25 0.14 ! 

1 2 1065.0 16 14 1 ~onorna  ~ r e e k - ~ d j j  0.1 0.32 0.5 , ! 
/ 20006.0 I55 1 : San Pablo Bay-Tubbs Is.-Rep + l 1 - 1 3  O.'1 j 0.35 0.5 I na 1 

20007.0 1726 San Pablo Bay-Island ri I -Rep 2 .I 3 0.27 0.4 j 0. I5 / 2 1065.0 I545 Sonoma Creek- MD33 ! .I? : 0.33 0.5 n a 

\ 20007.0 1486 San Pablo Bay-Is. # I  Reference 1 I 2 0.1 ' 1 0.29 0 .4  1 na I 
: 2 100 1.0 1478 Nonh Reserve Fleet-Suisun i 12 0.'1 0 . 3  0.5 n a I 

j . 2  1063.0 I543 Novato Creek- MD2 I 
I 

12 0.1 1 0.42 0.6 na 
20014.0 157'5 South South Bay - Rep 1 0.1 0.24 0.3 na I 

1 20007.0 1464 San Pablo ~ay-lsland #I -Rep 1 0.1 1 0 . 1 8  0.4 0.15 I 
1 I 
i 21053.0 I533 Suisun Slough I I I  0.1 I 0.24 0.3 j , n a . . 

/ov ' 

All Chemicals 
Mean ERMQ 

0.22 

1 21073.0 1555 Sansorne Street CSO - Pier 3 1 
1 2 1046.0 1523 Mowry Slough 

0.26 
0.33 0.5 
0.22 0.3 0.14 i 
0.27 0.4 
0.59 0.8 n a 

0.34 na 
na na 

'19 0.1 
.I8 0 

0.39 0.6 1 2 1072.0 1354 Cone Madera Marsh - MC5 I 4 8 0,l . 

1 '18 / 20005.0 122 1 i Paradise Cove-Rep 3 0.1 . 
! 20013.0 I472 ! N. South Bay Ref.-Rep I 1 '18 0.1 
i 20013.0 1474 I N. south Bay ~ e f . - ~ e p  3 i -18 0.1 ' 200 14.0 1477 S. South Bay Ref.-Rep 3 I 18 0.1 
! 

i 200 14.0 1475 ; S. South Bay Ref.-Rep 1 I - I8  0.1 
a . I8 2 0 5 5 0  I535 Srmple point-M.w. Va-7 0.1 

na , 1 
0.25 0.3 0.16 1 

i 
0.26 0.4 1 0.14 ! 
0.26 0.4 1 0.14 i 
0.19 0.3 0 .  j I 

0.20 0.3 1 0.14 i 
! 0.29 0.4 na 



Table 17 (Continued). Sediment PCB and Mercury Concentrations. 

I \ 

All Chemicals 
Mean ERMQ 

n a 
- 0 . 2 1  

na 

Station Sample Station 
Number Number 
2 1063.0 16 18 Novato Creek-MD2 I 
21029.0 1506 San Francisco- Pier 7 
2 1007.0 1484 Vallejo-Mare Island-North Side 

na 
n a 
na 
n a 
na 

1 21061.0 1541 Miller Creek- MDI I 
I 

2 1002.0 1479 South Reserve Fleet-Suisun 
2 1050.0 I530 Grizzly Bay- Rmp BF20 
21051.0 153 1 Bo!nton Slough- MFIO 

I 2 1004.0 148 1 Pacheco Cr-Above Bridge-Site 2 I 

Total PCBs 
ppbdry ERM Q 

11 0.1 
1 1  0.1 
I I 0.1 

Mercury 
ppb dry ERM Q 

0.34 0.5 
0.91 1.3 
0.36 0.5 

2001 3.0 152 1 North-South Bay-Reference 0.1 

<I I 0.1 
10 0.1 
10 0.1 
10 0.1 
10 0.1 

0.20 n a 

0.34 0.5 
0.32 0.5 
0.26 0.4 
0.1 1 0.2 
0.35 0.5 

1 21 060.0 1.540 Miller Creek- MDI 0 0.1 1 0 . 1 6  0.2 

i 
1 2 1003.0 1480 Pacheco Cr-Near Mouth-Site 1 10 0.1 / 0.20 0.3 1 na / 2 1054.0 16 15 Chadborne Slough-MF 13 0 0 0 . 2 5  0.3 0.14 

21052.0 I532 Hill Slough- MF2 I 1 
i 0.1 0.16 0.2 j na 

, 2 1064.0 1544 Tolay Creek Mouth- MD3 I 9 0.1 0 . 3  0.5 1 na 
i 
I 

I 20008.0 1576 Bolinas Lagoon 0.1 1 0.09 0.1 na I 
1 21061.0 1617 Miller Creek-MDI 1 0.1 1 0.12 0.2 i na 1 
I 2 1309.0 1752 San Bruno Channel #2 I na na 1 0.66 0.9 na I 



Tablc 18. Acid-Volatile Sulfides (AVS) and Simultaneously Estractcd Mctals (SEM) Mcasured at Selected Stations. Asterisks* 
indicate significant toxicity (reference tolerancc liniits for aniphipods; t-testIMSD for sea urchin larval development). 

- 

I Station Saniplc Stiition Date 
J Nuniber Numbcr 

; 
i Missioli Crcck / 21030 1732 Silc I 41 1 197 
) 21301 1733 M i d  Gradient 41 1 197 
1 21302 1734 End Gradient 4/ 1 197 

I .: Isli~is Creek 
1 200 1 1 1735 Islnis Creek 4/1/97 
i 21301 1736 M i d  Gradient 4/ 1 197 

2 1304 1737 End Gr:ldierlt 

I 
41 1 /07 

I'cyton Slough 
2 1006 1738 l l l~per-Site 2 4/2/97 

2 1305 1739 M i d  Gradient 4/2/97 

2 1306 1740 End Gradient 4/2/97 

i Krlcrence Site 
20005 174 1 Parndisc Cove 4/3/97 

Pacific I lrydock 
21023 1753 Yard I 41 1 5\97 

I 

---.-.-" --- -.-.- 
S l iM  C d  SEM C u  SEM Ni SI1M l'b SEM Zn  

(1tMIg) (11Mlg) (11M!g) (pM/g 1 (11bl'g) 

SEM Sun1 AVS 

(1tM/g) ( W g )  

SEM-AVS 
Difference 

Toxicity 



Tablc 19a. Results of Laboratory Bioaccu~~lulation Exposures with Mtrconlu ntr.str/u, Trace Metals. Tissue concentrations are shown 
for all chemicals found at concentrations at least twice as high as those from clams exposed to laboratory control (reference) sediment. 
"x Rcr' indicates the quotient from dividing tlle sample tissue conccntration by that of the control. Asterisks indicate values that were 

at least 10 times greater than reference, or were above USEPA or NAS guidelines. 

-- - 
Statio~i Sarnplc S l a t i o ~ ~  Leg 

~;111ibcr  umber (Batch) 
- -. - . - - . . - . . . - . -. - . .. .- . . -- - - . - -- . - - .. . .- . . . .- . . . -- 

2 I030 . . 1732.1 Mission Creek 50.0 
2001 1 1735.1 lslais Creek 50.0 
2 1006 1738. I j'cytoa Slough- Upper Site 2 50.0 
2 10 1 1 174 1.1 I'aradise Cove- Refercncc 50.0 
7 1308 1747.1 Warm Watcr C'ove t12 50.0 

I X02. I I~ t i t ia l  - Pritbr .l'o Esposurc 50.0 
I S03.1 1 1 ~ ~ 1 1 1 ~  C'o~ltrol - Itclkrcncc Sctli~nc-nt 50.0 

i 2 1033 1753.1 I';~cilic I)r\ clock- Ynrtl I 5 1 .0 
I 2 I 3  I 0  1755. I S;III 1.c~11i~l1.o Ikly- Sitc 3 5 l .O 
. . 
i I . :  1804. I l t~ i t in l  - I'rior '1'0 Esposurc 5 1 .O 
I 
i 1x03. 1 I lomc C o ~ i ~ r o l  - Rcli'rcncc Sedi~ncnt 50.0 
i / 2 140 1 1795.1 Stege Marsh b l 55.0 

2 1402 1796.1 Slcge Marsli tl? 55.0 
2 1403 1797.1 Slege Marsli #3 55.0 

18 1 1 .I Initial - Prior 1'0 Exposure 55.0 
18 12.1 1 lonie Control - Reference Sediment 55.0 

--.-- 
COPPI.:R I L E A D  

mglkg x Ref j mglkg x Ref --- --- -.---A- . -- - 
10.80 1.0 9.54' 11.4* 
8.70 0.8 I. I 9  1.4 

139.00* 12.8' 32.50' . 38.7* 
13.80 1.3 2.10 -.- 3 5 

na ~ i a  
11.00 1.1 1-16 1.4 
10.90 , 1 .O 0.84 1 .O 

Wildi lk Guideline (Whole Fish) 
Screening Value (Edible I'ortion) .-, - 1 0.6000 

na 1 na I na 
na 11 a 



Table 19h. Rcsults 01' Laboratory Bioaccuniulation Exposures with Mucot~lc/ rtcr.~irltr, Trace Chlorinated Organics. Tissue 
- 

concentrations arc shown lor all cheniicals found at conccntrations at lcasl twicc as high as thosc from clams exposed to laboratory 
control (rckrcncc) scdinicnt. "x Rcf' indicates thc quotient fro111 dividing tile sa~liplc tissuc concentration by that of the control. 
Asterisks indicatc \laluks that wcrc at (cast 10 timcs grcntcr t l~nn rcfcrencc, or wcrc above USEPA or NAS guidelines. 

--...-.- - - .- .-"-.- - -  .-- 

S;~mplc Stiltion I . . Total Chlordane i l o  Total PCB 
N~iiiiber (13atcl1) j l i gkg  s I<cf j  ~ ig/kg x 

..... .-... - - . .... . . - 
1732.1 h.lissioiCrcck 50.0 1 ,  3.37 6.7 3.64 

I 
1735.1 Isl;~is Creek 50.0 1 0.56 1.1 1 2." 1.7 
1738.1 Pcyton Slougli- Upper Sitr 2 50.0 ] 0.62 I .2 
173 1.1 Paradisc Cove- Relkrcnce 50.0 1 0.60 1.3 , 3.84 0.73 1.5 
1747.1 Li';~rnm Watcr Cove N2 50.0 0.56 1.1 i 3.75 0.6 . 0.4 . 5.42 ' 1.5 

i 

I KOZ. I lnitihl.: Prior 1.0 ~ x ~ o s u r c  50.0 0% 1.0.1 2.21 1.01 0.8 3.60 I .O 
I SO3. l I lome Control - Kelkrcncc Sedimc~ll 0.50 I .O 1 6.59 I .O 

I 
! 
i 21023 1753.1 Pi~cific Dqdock- Yard I 51.0 1 4.84 0 . 7  10.92 1 .71  1.31 I 1.0 
i 2 13 10 1755.1 Si~n Lcandro nay- Site 3 ' 51 .O 1 5.90* 1 1.8' 1 13.46 2.0 j 1.57 1.2 

I 1 S04.1 Initial - Prior 'l'o Exposure 5 0 0.50 I .O ! - 2.38 0.4 - j 0.26- 0.2 
1803. l I lomc Control - Refcrcncc Scdinie~it 50.0 1 0.50 1.0- 1 6.50 1.0 1' 1.27 1.0 

I ; I ! - 

12.93* 3.6 
30.61* 8.5 
3.59 1 .O 
3.60 I .O 

i 
1 2 140 1 1795.1 Stcge Marsli # I I 1.36 1 .41  15.99 8 . 0 1  1.15 9.8 1 2 1402 1796.1 Stege Marrli #2 :::: I 2.25 7.4 i 45.56* 4.1 

7.4 1 1 2 1403 1797.1 Steg  Marsli tt3 55.0 17.2* 
I 8  I I. I Initial - Prior To Exposure 55.0 0.87 I .O 
18 12.1 tlome Control - Refcrcncc Scdi~nent 55.0 0.95 I .O 0.12 1 .O 

f I 

38.65* IO.3* 
45.95* 12.3* 
31.69* 8.5 
3.96 1.1 
3.74 I .O 

I 

IN AS Wildifc Guideline (Whole Fish) 
! 
;USEPA Scrce~iing Value (Edible Portion) i 300 

--a 

500 
10 . 



Table 19c. Results of 1,aborntory Bioaccumulation Exposures with Ad~tcon~tr ntrslrttr, I'olycyclic Aromatic 
1.lydrocarbons. 'I'issue conccntrations arc sho\vn for all cllcmicals found at concentrations at least twice as high 
as thosc fro111 clams esposcd to laboratory control (rcli.rcncc) scdimcnt. "s  Ilef' intlicatcs tllc quotient from 
dividing the samplc tissuc coticcntration by that of tllc coiltrol. Asterisks indicate v:~lucs that \verc at least 10 
titllcs grcatcr tlian ~'cfercncc, or wcrc ahovc USIIPA or NAS guidclincs. 

-- - -. .- 
2 1030 1731.1 I\,lission Crcch 
2001 1 1735.1 I\lais Crech 
2 1006 1738.1 I'cyton Slougli- Upper Sire 1 
2 10 1 1 174 1.1 I'ilradise Covc- Refcrcncc 
2 1308 1747.1 War111 Walcr Covc #2 

1802.1 Initial - Prior '1'0 Exposurc 
1803.1 1 lomc Control - Rcfcrcncc Sctlimcnl 

i i 2 102.; 1753.1 I'acific Drydock- Yard I, 51.0 
1755.1 San Lcandro I3ay- Site 3 51.0 I ' ! 1804. I 111 itial - Prior To Exposure 51.0 
1803.1 1 Ionic Control - Reference Sediment 50.0 

Stcge Marsh H I 55.0 
Stcge Marsh t12 55.0 
Stege Marsli tl3 55.0 
l~ i i t i a l  - Prior To Exposure 55.0 
I Ionic Control - Rcfcrence Scdimcnt 55i0 

Wildife Guideline (Wliolc Fish) 
Screening Value (Edible Portion) --- - 



Table 19d. Summary o f  1.aboratory Rioacc~~mulation. Clicmicals li~uncl at clcvatcd collcentrations in tissues 
o f  clariis hhconttr I I N S I I I C I  exposed to samplcs in thc laboratory. 

---.- --.- -.I-,-- 
- --.- -.-.-- 

Station S;unplc St;rtion ! Chemical !Value 1:scccded 
Number Numbcr i 

.--- . -. . --' . . ...... ---. -.I 2 1030 1732.1 klission Crcck ~ l . o t i ~ l  11C13s 
2001 1 1735.1 lslais Crcck iNons 
2 1006 1738.1 Pcyton Slouglr- Uppcr S i ~ c  2 ;Copper. I,cad 
2 I 0  l l 1741.1 I ' i~radi~c Cove- Rcfercnc~  one 
2 1308 1747.1 Wann Watcr Cove #2 'Nonc 
2 1023 1753.1 Pilciftc Dryclock- Yard I I I,catl. 

l'l.ot;~l 11C13s, 
Total PA l l s  

2 13 10 1755.1 S i ~ n  Lcandro Day- Sitc 3 
21401 1795.1 S tcgeMars l~# l  
2 1402 1796.1 Stcge Marslr #? i'l'otal DDI' 

i.lb~ill PCDS 
I 
JI.MW, I - IMW and Total PAl ls  

2 1403 1797.1 Stcgc Marsh #3 j'l'otal DDT 

USI:IIA Sccctlitlg Valuc 

,> I O  t i~rlcs rcfcrcncc 

> I O t i~ l les refcrcnce 
USI.;PA Sccc~ling Valuc 

. - 
>> 10 t i~ncs  refercn~cc~(scc Table I9c) 
> I 0  ti111es reference 
U S I T A  Scecning Valuc and > I 0  timc rcference 
> 10 t i~lrcs rcfcrcnce 
USI,I1A Scccnirlg Valuc and > I 0  tinic reference 

10 ti111es reference 
USI~PA Scecnitlg Value and > 10 time reference 

I 
I >  I 0  ti~rrcs rcfcrcncc ,~)icldrin , 

rota1 PCl3s USI',IIA Scccning Value 
I I M  W and l'otal IIAl.ls > I O  titllcs rcfcrcncc 



Tahlc 20. ~ b u n d k e s  Of inl'aunal Benthic Invcrtebratcs And I<c\ativc Benthic li~dcx Values. 

----. -- -.-,.. - --- 
i Slalion Sample Sl;~tion Namc ) Amphipoils I A l l  Crustacc;~ns Mollusks I Polychaetes 1 Total Number 1 ' Relative 1 
1 Nunibcr Numbcr 

-- -- -- - - - - - -- -- - - .- 1 5 40 1.0 1799 Slcge Marsh 111 0 0 0 0 0 
( 21403.0 l XOO Stcge Marsh //2 i 0 0 0 0 1 °  O I  O I 

Carlson Crcck 
Isli~is Crcck 
Isliiis Crcck- Mid Gradient 
lslais Creek- End Gradicnt 
Caslro Cove 
Pcyron Slough-Upper-Site 2 
Peylon Slough- M id  Gradicnt 
Pcyton Slough- End Gradient 
Mission Crcck- Site I 
Mission Crcck- M id  Gradicnt 
Mission Crcck- End Gradicnt 
Sari Lea~ldro I3ay-Site 3 
San Leandro Hay-Site 4 
S~II Leandro Bay-Site 5 
Sail Leandro Bay-Sitc 6 
San Leat~dro Bay-Site 7 
Wann Water Cove #2 
Parndisc Cove- Reference 
SP Bay-Island #I - Reference 
N. South 13ay'- Reference 

, . . .  

*Castro Cove.bcntliic community samples wcrc collcctcd in May, 1902 (IIP'I'CP PRMP Studies). and were compared with reference 
assemblages sampled in 1907. All other benthic community s~umplcs were collected in 1997. 

. . 



Table 21. Correlations Between Chemistry and Biological Effects. All chemicals in this table were 
identified by Principle Components Analysis (PCA) as being associated with biological effects. They are displayed 
in three categories: chemicals significantly negatively correlated* with biological indicator(s) in univariate 
Spearman Rank correlations (alpha = 0.05), chemicals that exceeded ERM guideline values in at least cine sample, 
and chemicals identified by PCA but neither significantly correlated with Spearmans nor having any samples with 
concentrations above ERMs (Other Chemicals). Chemicals found in both of the first two categories were most 
likely to have been associated with the indicated biological effects. 

I 

I 
Amphipod survival- ' ( Total Chlordanes, Total Chlordanes, None 
in solid-phase sediment 1 2-Methylnaphthalene, 2-Methylnaphthalene, 1 toxicity tests 1 mean ERM quotient, mean ERM quotient, 

, number of ERbl number of ERM 
(organic che~tlicals I esceedences. esceedences 

i only; no significant i Hydrogen sulfide. 
PCA relationships were Total organic carbon, 

1 apparent between ' cis-Chlordane, trans- 
( amphipod tosicity and ; Chlordane. alpha- 

I 
i other tactors \\hen the Chlordene, Chlorpyr~ tbs, 

I 
entire data set. ' Endosulfan 11. cis- I 

, including metals. was Nonachlor, 
anallzed \r ill1 PCA) I trans-Nonachlor, 

I 

' 2,6-Dimrth) Inaphthalene, I 
4 
I I I -Methylnaphthalene, 

1 

! i 235 Trioletliylnaphthllcne 
I i I 

Biological Indicator 

Urchin development in None 
; 2560% pore\vater 
i (all chen~icals)** 
1 

PCA Factors Associated With Biological Indicators 
Chemicals ~ e g a t i v e l ~  Chemicals Exceeding 

Correlated with ERM Guideline Values Other Chemicals Identified 
Biological Indicators By PCA 

Cadmium. Copper, Antimony, Tin 1 
Silver, Zinc, metal ., i 
quotient, mean ERM ! 
quotients i 

Urchin de~elopmrnt in Cadmium, Copper, Zinc, Cadmium. Copper. Zinc. 
SWI esposures ' metal quotient. number of nietal quotient, number of 
(all chemicals)*** I ERM esceedences, ERM esceedences, 

Antimony Arsenic, Lead, Mercury, 

i Silver, Total DDTs, 
PEL quotient. 
PEL esceedences 

! 
! 

I 

Selenium. Tin. trans- 
I 

Chlordane. alpha-Chlordene. ! 
p,pl-Dichlorobenzophenone, 1 
alpha-HCH, beta-HCH. 
Lindane, delta-HCH, 
Hexachlorobenzene. 
2.6-Dimethylnaphthalene. 1 
I -Methylphenanthrene, I 
2,3,5-Trimetli! Inaphthalene. j 
Hydrogen sulfide i 

I. I I 
i Relative Benthic i None liietal quotient, mean None 
j Indexe*** ERM quotient .--.. -- 

a U;~scd LIII pair\\ isc Spcnrlllan rank corrcla~ianj . alpllil = 0.05. ~111~-1ililcd lest 

I 
* *  Based on corrcl;~rions \villi a1 leas1 otlc o f ~ l l c  ~ \ v o  biological indicators. No correlations were apparel11 \vitll 100nu pnrc\"alcr ICsIs. 
a * +  Hil~cd 011 a conlhin;lrion 01' two sifnilic;~t~t I'C.-\ I ~ ~ c ~ n r s  
****  Based on ;I shnrl chcmicnl list-l'olal Chltlrdntlcs. Tolal DDTs. Total PCBs. Total PA1 Is. ERXI quolicnt. and hlttal sul1lnlaliol~ 

q~lotictrl Sllorl list I I ~ C C S S ~ I S I L ' ~  by lint 11utilbcr ol 'hctl~l~ic data availahlc. 



Table 22. Phase I Toxicity Identification Evaluation of Sample # 175 1 from Guadalupe 
Slough. Data are percent normal development of sea urchin larvae in dilutions of sediment 
porewater treated with various TIE manipulations. 

Initial Test 

% Normal 

Brine Porewater Concentrations 
Control 0% 6% 13% 25% 50% 100% 

95% 94% 98% 97% 98% 69% 0% 

Phase I TIE 
Treatments 
Baseline 
EDTA 
STS 
Aeration 
Filtration 
Column 
Eluate 
pH 7.9 
pH 8.1 
pH 8.4 
PBO 

$ 

Porewater Concentrations 
0% 25% 50% 100% 

9 1 % 98% 48% 0% 
96% 98% 97% ' 95% 
97% 6 1 % 6% 0% 
97% 98% 70% 0% 
96% 91% 53% 1% 
97% 98% 46% 25% 
88% 81% 84% 89% 
95% 73 % 3 1% 1% 
96% 89% 36% 5% 
95% 97% 48% 0% 
93 % 97% 55% 5% 

Effective 
Treatment 

EDTA 



Table 23. Phase I Toxicity Identification Evaluation of Sample # 1738 from 
Upper Peyton Slough Site 2. Data are percent normal development of sea urchin 
larvae in dilutions of sediment poiewater treated with various TIE manipulations. 

Initial Test 

% Normal 

Table 24. Effects of EDTA on Sediment-Water Interface Exposures with Samples from the Stege 
Marsh Area. 

Porewater Concentrations 
0% 6% 13% 25% 50% 100% 

94% 92% 22% 0% 0% 0% 

Phase I TIE 
Treatments 
Baseline 
EDTA 
STS 
Aeration 
Filtration 
Column 
Eluate 
pH 7.9 
pH 8.1 
pH 8.4 
PBO 

Porewater Concentrations 
0% 3% 5% 15% 
87% 98% 69% 0% 
96% 97% 97% 97% 
76% 98% 96% 79% 
98% 85% 79% 0% 
95% 72% 96% 94% 
95% 95% 100% 94% 
99% 98% 96% 99% 
97% 45% 52% 0% 
97% 94% 84% 0% 
95% 96% 51% 0% 
97% 95% 79% 0% 

Station Sample Station 
Number Number 

2140 1 1795 Stege Marsh # 1 
2 1402 1796 Stege Marsh # 2 
2 1403 1797 Stege Marsh # 3 
21404 1798 Carlson Creek 
Home . Home Lab Control 

> 

Effective 
Treatments 

EDTA 
STS 

Filtration 
Column 

Percent Normal Urchin Development 
SWI Exposure 

Mean S.D. 
0% 0% 
0% 0% 
19% 16% 
24% 18% 
86% 5% 

SWI with EDTA 
Mean S.D. 
0% 0% 
0% 0% 
50% 23% 
na na 

82% 10% 



Tuhle 2Sii. Sca urchin larval clcvclopnicnt atid chctnical i!lilicntors along a gri~tlicnt at  Missioll Creck. Asterisk* 

indicates t11at sea urchins wcrc esposcd to porcwatcr from the 5/1/05 snmplcs, i ~ n d  wcrc csposcd to the scdinlent- 

\vatcr intcrlacc fro111 tlic 4/1/97 samplcs. I IZS nlciIsurclllcnts wcrc lion1 tl~c col-rcspontling scil urchin exposures. 

- 
112s 
(mg/L) 

--. _-_-_, 
0.9204 
0.0151 

0.0244 
- 0.0039 

0.0005 

-_---...-_.--. ..I - - .  
I-:I{M ()~~olicnls 

Mean 1'11 I lg Ag %ti ?'otal Ibtal 
,All Clirni Clllordancs I'CRs _ . ._ _ .. .._ . _  . .- _- ___ __ _.  __-. -. 

0.5 1.3 0.6 0.7 0.8 1.7 0.8 
0.2 0.2 0.3 0.3 0.4 0.4 0.2 

3.9 9.6 10.8 4.0 4.0 21.4 4.1 
1.0 0.6 0.6 0.4 0.5 8.0 2 .  
0.3 0.2 0.7 0.1 0.6 . 0.5 .-- 

0.3 

---,,-.--.-. _- .- - -- --- 
/ Statioa S;~n~plc Mission C'rccli Dare 

.,I' 

Tablc 2511. Rclativc Ilenthic Indcx, arnpliipod survival. and chctl~ical indicittors along a gradient at  Mission Creek. 

~ " m b c r  Ntunbcr Gndicnt Sli1ti011~ % 1.arvill 

. .--. .. .- ..-. ---.- - -----.. I)cvclop~ncnl 
-. ..--.-.. _ . . 
2 1030 1207 Upper I:nd 0.00 
2 103 1 1508 Creek Moutli 

2 1030 I732 Uppcr I'nd 
2 130 1 1733 Mid Ciradic~lt 4/1/97 
Z 1302 1734 Near Moutli 4/1/97 / 94.00 

.-- .-. ..- 

TOC 
(%) 

1.02 
1.44 

2.78 
2.71 
1.52 

- 
' Station Sample Mission Creek IXM Quotients 

Number Number Gradicnt Stalioas Ag Zn Total Total 
lndcx Survival All Chem 

------.-. --- -- - --- Chlordane~ PCBs 

21030 1507 Upper End 5.00 0.5 1.2 0 0.7 0.8 1.7 0.8 

2103 1 1508 Creck ~ o u t l l  83.00 0.2 0.2 0 0.2 0.4 0.4 0.2 

2 1030 1732 Uppcr End 21.4 4.1 
8.0 2.2 

2 1302 1734 Near Moulll 0.3 0.2 0.7 0.1 0.6 0.5 0.3 
- .  

21301 1733 Mid Gradient 

--.- 

H2S 

(mdL) 

.0.1123 
0.0562 

0.4493 
0.0959 
0.1018 

Fines 

(%) 

7 
98 

26 
100 
100 



Table 26a. Sca urchin larval dc\~elopmcnt and chemical indicators along a gradient at Islais Creck. 

- .-- --- --.- -. 
i Station Sample lslais Crcek : Sea Urchin j ERM Quoticn~s ; NI-I3 - ,  

I Number N~lniber Ciradicnt Station j % Larval ; Mcan, All Total Total 1,owMol. / (mg/L) 1 
i Development 1 Chemicals Chlordanes P('Bs Wt. PAHs ; i 

" .-: -. -.a 

I 200ll  1735 Upper End I 8 .  1 1.2 7.2 5.4 1.0 0.406 1 
1 21303 1736 Mid Gradient 1 0.6 2.9 - 1 . 1  0.3 1 0.105 
I 1 :: / 0.6 1 21304 1737 Lower End 2.5 1.5 

.-- 
0.4 1 0.3 12 

- A - - - 

Table 26b. Relative Benthic Index, aniphipod survival. and cheniical indicato~s along a gradient at Islais Creek. 

-. . . 

7 0 C  

(%) 
. . 

3.99 
2.68 
2.99 

i Sample lslais Creek i Relative / Anipliipod , ERM ~ u o t i z  / H2S !.FINES 
I Number . Gradient Siation Benthic Eoko~r.storhs ! Mean, All Total ' Total L o  0 1 .  ( L )  . (%) .I 

- 
1 Index- - % Survival Chemicals Chlordanes - A l l s  Wt.~ PAHs j - I - 

1 1735 upper ~ n d  0 , 1.2 7.2 5.4 0.462 / 39 

1 1736 Mid Gradient 
/ 1737 Lower End 

i 
0.25 0.6 2.9 1 . 1  0.3 0.061 1 100 . 

0.43 49 1 0.6 2.5 1.5 - 0.4 / 0.061 I 100 
~. 

~. 



Table 27a. Sca urcliin larval developnient and chemical indicators along a gradient at Peyto~i Slough. 
The End Gradient station is near the mouth ol'thc slough. Asterisk* indicates that sea urchins were 

exposed to porewatcr lion1 thc 5/1/95 sample. and were exposed to the sediment-water interface from 
the 4/2/97 samples. . - 

Station Sample Date Pel ton Slough Sea Urchin Mean I Mean ERM i ERM ERM 
Number ~ " m b c r  Gradient Stations j % Larval / ERM I Quotient for I Quotient i Quotient 

9 Metals 1 Copper ) Zinc 

2 1006.0 173.8 4/2/97 Upper Slough Site 2 j I 2.3 4.0 , 14.0 . ' 11.4 
2 1305.0 I739 4/2/97 Mid Gradient 0 : 0.4 0.6 1.4 1 1.8 
2 1306.0 1740 4/2/97 End Gradient i 8 1 1 0.3 0.4 0.5 f 1.8 

. >. : . .  

Table 27b. Relative Benthic lndex, amphipod survival, and chemical indicators along a gradient at Peyton 
Slough. The End Gradient station is near the niouth of the slough. 

. . .  

Station Sample Datc Peyton Slough 1 Number Number Gradient Stations 

I . .  . . -. .. .--.--. 
/TI 006 1483 5/1/95 Upper Slough Site 2 

I / 2 1006 1738 4/2/97 Upper Slough Site 2 
/ 2 1305 1739 4/2/97 Mid Gradient 
i 2 1306 1740 4/2/97 End Gradient 

I Relative / Aniphipod Porewater 
I Benthic I Eohn~rstorius 1 H2S I 

-- 
Mean 
ERM 

Quotient 

.3.0 

2.3 
0.4 
0.7 

ERM Quotient 
Total 

Chlordanes 

3.5 



- 
& - - 

Table 28. Categorization of Stations Based on Integrated Monitoring Data. Stations in close geographic proximity are often grouped together 
based on the results from the most i~iipacted station of the group, with associated statiolis in parentheses. N indicates NH3 and S indicates H2S above threshold 
values; arrow5 A indicate > 5 times threshold values (see footnotes). Asterisks* indicate significant toxicity (tolerance limits for amphipods, t-tests1MSD for sea 
urchins). 

-. - 
ERMs-or I Top 10% 

-- 
Station Sample Station (Sampling Datc) 
Number Number 

.. .. .. . - ... -- - -. .. - .. - - . -. .. - - . -- - - -- 

Toxicity Test Results 

I. Stations with Elcviited Chemistry, Recurrent Toxicity, and Degraded Bentlios 
2 140 1.0 1 795 Stcge Marsh # l (1 0197) 1 o* 0 * na 
2 140 1.0 1 799 Stcge Marsh # 1 (1 2/97) I I *  na 
2 1402.0 1796 Stcge..Marsli #2 (I 0197) . - . . .. i o* . . - na . . . . - 

2 1402.0 1800 Stcge Mars11 #2 (1 2/97) o* na 
2 1403.0 1797 Stcge Marsh #3 (10197) , O* 1 19* na 

A~nphipod I Sea Urchin 1,arvae 

No stations matched this category. 

Survival 

j 

0.51 4 0 
3.93 12 2 
1 .OO. 3 0 . ~  
0.28 0 0 - 
0.22 I 0 

2 1030.0 1 507 Mission Crcek- Site 1 (5195) 1 j*  1 na 0* NASA 

2001 1.0 -1 4 1 1 lslais Creek (9194) - 1 57* S A 

2001 1.0 1735 lslais Creek (4197) : O* S 

2 1303 0 1736 (Islais Creek- Mid Gradient) (4197) 8 1 

-Relative 
Benthic 
Index 

. 2 

2 1030.0 1732 Mission Crcck- Site 1 (4197) 1 I9* S 
21130 l .0 ' 1733 - ~ (Mission Creek- Mid Gradient)(4107) I-- 58* - 

2 1302.0 1 734 (Mission Creek- End ~radient) (4197) -1 80 - 

2 103 1.0 1508 (Mission Crcek- Site 2) (.5/95) 
: . 
: 83 I 

0 * 
8* na NA S 

45* 

1 - . 

! I l l .  Stations with Highly Elev;ited Sediment Co~icentrations of Fish Advisory Chemic;~ls (PCBs or  Hg) 
12 101 3.0 1490 Point Portrero - Site 1 (5195) /Total PCBs 19,901 ppb (I 10 s ERM); Hg 4.63 ppb (6.5 x ERM) 
12 1092.0 I577 South Basin - Yosemite Creek (12195) / ~ o t a l  PCBs 1804 ppb (I 0 x ERM) 
12 1014.0 1491 Point Portrero - Site 2 (5195) /Hg 9.14 ppb (12.9 x ERM) 
j .  

NH3" / % Normal 
1wsA SWI 1 100% PW 

I I* na 
9s "a 

94 na 
n ;I 57* N S 

NI-13" 
I-lzsA 

* na N ~ ~ ~ : :  N 0.60 : i 
2 1304.0 -1 737 (Islais Creek- End Gradient) (4197) 49* - 76 na N 0.62 

i 
_ _ - _ _ ^ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i _ _ _ _ _ _ _ _ _ _  1 _ ______.____ - 
11. Stations with Elevated Chemistry, Toxicity in One (of One) Sample and Degraded Benthics 



Table 28 (Continued). Categorization of Stations Based on Integrated Monitoring Data. 

~ t a t i o n ' ( ~ a n i ~ l i n ~  Date) Toxicity Tcst Kesults 
rnber Nu~nber Amphipod Sea Urchin I,arvae 

% Nornial 

, " .- . . - 

IV. St;~tions with Elcvatcd Chcmistry and Biological Impact Mcasured by Either Toxicity or  1)egradcd Benthos 
2 1023.0 I753 Pacific Drydock - Yard 1 (4197) ; o* 72 na N S  3.94 
2 1023.0 1500 Pacific Drydock Yard 1 (4-95) 9 7 S. 1.27 
2 108 I .O I563 (Pi~cific Drydock - I'PD #3; 12-95) 89 na 
2 1080.0 1562 (I';~cific Drydock - I -T4; 12-95) 83 na 
20610.0 1489 C;~stro Covc (5'95) i O* nil 0* S 2.25 
200 10.0 I -I I0 (';~.;tro C:OVC. (934)  i 3;* ! i 97 96 na 
21000.0 1483 I't.\-ton Slough-llppcr-Sitc 2 (5!95) I I * j 11i1 0 * S 3.58 
2 1000.0 1738 I'e!,ton Slough-Upper-Sitc 2 (4i97) 1 69* I *  n a 2.35 
2 1305.0 1730 (I'cyto~i Sloi~gli- Mid Gradient) (4107) 1 59* N 1 0* na NA 0.40 
2 1306.0 1740 (I'cyton Sloi~gh- End Ciradient) (4/07) ! IJ* S i 81 na 0.30 
2 1005.0 1482 (I'cyto~i Slo~~gli-Mouth-Site I )  (5195) f 87 S . na 63 * S na 

i 
2 1027.0 1504 Sn~i Leandro Bay-Site I (4-95) 26* na 93 1.52 j 1 21076.0 1558 Central Basin - Inner (12-95) ; go n a 58* N ' 0.50 

1 2 1076.0 1745 Central Basin - Inner (4197) 1 (ji* S 63 na na i i 21026.0 1503 Oakland-Fruitvale (4-95) I l6* N A S  na 94 0.54 
i / 21026.0 1754 Oakland-Frt~itvale (4197) 1 55* S 96 na na 
1 

- -  - - - - .- -.-A ---- _ .- -- - - 
V.Stations\vithHmted--dm\\> 2 1028.0 1505 Sa~i Leandro Bay -Site 2 (4-95) 

2 13 10.0 1755 Sa~i Leandro Bay-Site 3 (4197) 40* na 
I 

0.90 
2 13 I l .0 1756 Sa11 Lenndro Bay-Site 4 (4197) ! 65* 19* na 

i 
2.0 1 

2 13 12.0 1757 Sa~i Lenndro Bay-Site 5 (4197) i 76 1 77 na 0.67 

w 1 4 . 0  1759 San Leandro B3y-Site 7 (4197) 
5_ 

i 2 103210 1509 Warn1 Water Cove -PGt~ero?W5> 

Number of Chemicals 
with Concentrations 
Exceeding Either* 

ERMs or I Top 10% 
.. . 

Relative 
Benthic 
Index 

I 



. - --- 

~ a b l e  28 (Continued). categorization of Stations Based on Integrated Monitoring Data. - -. .-- 
Station Sample Station (Sampling Date) 1 Toxicity Tcst Results I Mean 
Number Number . . Sea Urchin 1,arvae 

- - Survival NH3" % Nomial 

-- - - . . - - - .. -- .. . --- - . -. . - 
VI. Stations with Mcasurcd Biological Impacts hut Chemistry Values Bclo~\~ Thrcsholds or Not Measured 
2 1404.0 1798 Carlson Crcck (I 0197) I 54* 24* . na na 
2 1404.0 I80 I Carlson Creek-(-12197) I 85 1 na na na 
2 1307.0 1746 Waldo Point (4197) 1 59* 92 n a na - 

2 1022.0 1499 Oakland Inner I fbr.-Schnitzer (4-95) , 60* 1 nil 46* 0.36 
94 2 1043.0 1520 M;~ylicld Slouzh-Near Sand Pt. (4-95) 1 GO* I 1111 na 

2 104 1.0 15 18 Guadalupe Slough (4-95) 
-. - - . . . - . . - - . - . . 

1 85 
1 . . _ _ - . _ - . . 1 nn 0* SA 0.32 

. . .. 

2 104 1.0 1 75 1 Gttadalupe Slough (419j) 64t 95 na na 
2 1309.0 1752 Siln Bruno Channel'#2 (4-97) 1 67*(1!~~) na na 
2 1068.0 1548 Silva Island ~ a i s h  - MC6 1 (1 0195) / 92 

na 0* N -  na 

2 1068.0 16 16 Silva Island Marsh - M C ~  1' (6196) 1 na n a 0.17 

2 1054.0 1534 Chndborne Slough- MFl3 (1 0195) 1 9 1 nil 0* N S na 

2~1054.0 16 1-5 Chadborne Slough-MF I3 (6196) I na 47* na . . 0.14 
I 80 na 22* 0.45 21034.0- 15 1 1 South India Basin-Siie 2 (4-95) 

- 

21 02 1.0 1498 Oakland In. ~br.-Todd Shipyd (4-95) 1 72 na 48* 0.39 
2 1090.0 1572 South llay Basin - BA20 ( 12-95) ( 70 na 49* na 
2 1075.0 1557 Brannan Street CSO - Pier 32 (1 2195) 1 80 na 59* - 0.23 
2 10 17.0 1494 Richmond Inner Hbr.-Hoffman (5195) I 83 na 0* S 0.25 
2 1.0.73.0 1555 Sansonie Street CSO - Pier 3 1 (1 2/95) na 8 * N 0.19 

- 2  . 1077.0 1559 Central Basin--Outer (I 2195) 87 . . - -  . . - . . . . na - lo* . - N  0.22- 
21 079.0 1561 Gashouse cove-kaguna cso (1 2-95) 1 78  ~ - na I2'* - N- 0.23 
21 01 6.0 1493 Richmond I larbor (5195) 8 8 . .  n ii 22* - : N 0.23 
21071 0 5 5 3  Treasure island - Clipper Cove (12-95) :: n ;I 26* N na 

700 12.0 147 1 (Treasure Island-Clipper Cove; 3-95) 95 94 na 
1.062.0 1542 Gi~llinas Creek - MD20 (10195) 1 80 - n n 0* . - na 

2 1062.0 16 13 Gallinas Crcek - MD20 (6196) I na 8 1 na na 
] 92 na I * na 

i na 1 98 na na 
--.-- 



Table 28 (Continued). Categorization of Stations Based on Integrated Monitoring Data. 

Relative 
Benthic 
Index 

.-- 
Toxicity Tcst Hesulls S a t  S a i l i n g  a 

umbcr Nun~ber Amphipod Sea Urchin I,arvae with Concentrations 
Survival Nl-13" % Normal NIGA Quotient Exceeding Either* 

".. .. - -  
1 00% I'W H2SA ERMsor I Top 10% 

. -. - , .. . .- - ...,-A -- . . . .- -- . .. . ... . - . . - . - -. 

VI. (Continued) Stations with Mcasured Biological Impacts but chemistry Valucs Below Thresholds or Not Measured 
2 1056.0 1536 Selby - S2 ( 10195) 1 80 1 n n  2 * 1 0 
2 1056.0 176 1 Sclby - S2 (4197) , 100 na na na 
2 1074.0 1556 tioward Street CS0  (1 3/95) 83 33* 2 0 
2 1074.0 1744 lioward Street CSO (4197) 1 86 na na na na 
2 1065.0 1545 Sonoma Crcek - MD33 (1 0195) 1 88 O* N na na na 
2 1065.0 16 14 Sononin Crrek - MD33 (6196) na 98 na na na na 

\21061.0 1541 MillerCreek-MD11(10/95) i 9; O* N na na na 
( 21061.0 1617 MillerCreek-MDI I(6196) I na na na na na 
, 2 l083.G I567 Rcdwood Creek - BA40 ( 1  2/95) 1 72 I na 3 * N na na na 
> .  

j 2 108i.0 162 1 Rcdwood Creek - BA40 (6196) na na na na na 

i 21069.0 1549 Sausalito Hrhr-Anderson B.Y. (10195) 96 n :i 5 * N na na na 
i 1 2 1069.0 16 19 Sausalito Hrbr -Anderson B.Y. (6196) / na 89 na na na na 

1 2 1029.0 1506 San Francisco- Pier 7 (5195) na 33* N S" 0.21 2 0 
i 2 1029.0 1742 San Francisco- Pier 7 (4-97) 8 7 na na na na 
i 
i 2 1088.0 1570 Alviso Slough ( 1  2/95) na 76* N na na na 
i 

1620 Alviso Slough (6196) 98 na na 1 0 

L . . . , . . . . . . . I - - - -  

]VII. ~t;?tions with Chemistry, Toxicity, and Benthic Degradation Below Thresholds 01- Not Measured 

.. . . ,  .. 

1 74 

0.44 
na 
na 
na 
na 
na 
na 
na 

2 13 13.0 1758 San Leandro Bay-Site 6 
2 1308.0 1 747 warm Water Cove #2 
2 13 15.0 1 760 PG&E/Levinson (Freshwater) 
2 1008.0 1485 Vallejo-Mare Is-Ship Anchorage 
2 10 15.0 I492 Santa Fe Channel- End 
2 1025.0 I502 North Government Island 
2 1040.0 15 17 Steinberger Slough-Nr Freeway 
2 1067.0 1547 Richmond ~ o d  And Gun 

2 1 
0 0 
I 0 

na na 
na na 
na na 
na na 
na na 

70 
8 1 S 

85 (I-IU) 
7 1 
7 1 
7 1 
72 
72 

9 (i na S 
90 na 

90 (C4 na 
na 97 
n a 8 1 S A 

na 97 
n a 85 
na 92 



Table 28 (Continued). Categorization of Stations Bascd on Integrated Monitoring Data. 

Number Nuriiber (See Appe~ldis B for Sampling Dates) I Amphipod I Sea Urchin 1,arvae I ERM 

..- - -.. -. 
Station Sa~nple Station Toxicity l'cst Results Mean 

North Reserve I-leet-Suisun 
Bolinas Lagoon 
Vallejo-Mare Island-North Side 
Steinberger Slough- Nr Mouth 

- .  

Sierra Point 
Lake Merrit - MW #307.5 
Mayfield Slough-Nr Cooley Ldng 
Corte Madera Marsh - MC5 1 
Coyote Creek - CX 
Cerrito Creek Mouth 
S.F. Airport - South 
Mowry Slough 
Tolay Creek Mouth- MD3 I 
O j  ster Point (East)-Site 2 
San Bruno Channel 
Dumbarton Bridge - BA30 
Oyster Point (West)-Site 1 
Grlzzly Bay- Rlnp ~ ~ 2 0  
Pacific Drydock Yard 2 
North India Basin-Site 1 
Dow Chemical- Kirker Creek 
Hill Slough- MF21 
Ycrba Buena Island - Naval Stn 
Redwood Creek - West 

Number of Chemicals 
with Concentrations 
Exceeding Either* 

ERMs or Top 10% 
% Nonnal 

SWI 
Survival 

(94) 

Benthic 
Index 

VII. (Continued) Stations with Chemistry, Toxicity, and Benthic Degradation Below Thresholds or  Not Measured 

Nl-13" 
1-12s'' 



Table 28 (Continued). Categorization of Stations Based on Integrated Monitoring Data. 

- -.. --..- .- 

Station Sample Station Toxicity l'cst Rcsul~s 
Number Number (Sce Appendix B for Sampling Sea Urchin Larvae 

% Normal 

2 10 19.0 1496 Cordomices Creek Mouth 
VII. (Continued) stations with Chemistry, Toxicity, and Benthic Degradation Below l'hresholds or  Not ,Measured 

87 na 97 S .na 
2 1047.0 1524 Coyote Slough-@Fixed R/R Bridg 8 7 nn 96 n a 

8 7 2 1055.0 I535 Se~nple Point-M.W. VA-7 n a 93 na 

2 1082.0 1564 S.F. Airport - Seaplane Harbor 87 n a 87 na 
2 1004.0 I48 1 Pacheco Cr-Above Bridge-Site 2 88 na 97 S na 
2 10 10.0 1487 Sat1 Pablo Bay- Hamilton 88 na 98 S na 

2 1020.0 1497 Enleryville Marsh . 89 na 97 na 

2 1051.0 I53 1 Boynton Slough- MFlO 89 na 92 na 

21053.0 1533 Suisun Slough 89 na 82 na 

2 1066.0 1546 Napa Slougll- MD32 89 n a 90 na 

2 1002.0 1479 South Reserve Fleet-Suisun 90 n a 9 1 S na 

21058.0 1538 Pg&E-Valle;o-Coal Gas Plant 9 1 na 85 na 

2 1083.0 1565 S.1:. Airport - Central 9 1 na 80 na 

2 1003.0 1480 Pacheco Cr-Near Mouth-Site 1 93 . na 9 1 na 

21059.0 1539 Petaluma River Mouth- BD20 93 na 93 na 

2 1060.0 1540 Miller Creek- MDlO 93 na 79 na 

2 1089.0 157 1 Ravenswood Slough - West 96 na 86 na 

Number of Chemicals 
with Concentrations 
Exceeding Either* 

ERMsor Toplo% 

Relative 
Benthic 
Index 
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Table 28 (Continued). Categorization of Stations Based on Integrated Monitoring Data. 

Station Satnple Station (Sampling Date) 
Number Number 

. . -.. " .  ........ . ... 
VIII. Refercnce Stations 
20005.0 1488 Paradise Cove - Reference (5195) 
20005.0 1552 Paradise Cove - Reference (I 0/95) 
20005.0 174 1 Paradisc Cove - Reference (4197) 
20006.0 1551 Sp Bay-Tubbs Is.-Reference (10195) 
20006.0 1622 Sp Ray-Tubbs Is.-Reference (6196) 
20007.0 1486 Sp Bay-Is. # I Reference (5195) 
20007.0 1750 Sp Ray-Is. f! l Reference (4/97) 
200 13.0 152 1 North-South Bay-Reference (4-95) 
200 13.0 1574 North-South Bay-Reference (I 2/95) 
200 13.0 1749 North-South Bay-Reference (4197) 
200 14.0 1522 South-South Bay-Reference (4-95) 
2001 4.0 1575 South-South Bay-Reference (l2/95) 

Survival ( NI.13" ( % Normal ( NH3" I Quotient 

Toxicity Tcst Results 
A~npliipod I Sea Urchin Larvae 

Mean 
ERM 

Number of Chemicals 
with Concentrations 
Exceeding Either* 

ERMs or Top 10% (DL,) 

Relative 
Benthic 
Index 

na 
na 

0.50 
na 
na 
na 

0.39 
na 
na 

0.58 
na 
na 

**Lists of chemicals with with concentrations above ERMs and in the highest 10% of BPTCP measurements statewide are 
mutually exclusive. That is, only non-ERM chemicals were evaluated for distribution in the statewide data set. The two 
columns should be summed to give an estin~atc of the number of chemicals of possible concern. 
A In aniphipod tests, N indicates overlying water un-ionized aninionia concentrations above 0.8 nig/L (EPA, 1995), and S 
indicates hydrogen sulfide concentrations above 0.1 14 mg/L (Knezovich et al., 1995). NA and SA indicate concentrations more 

ues. than 5 times these tl~resliold v* 1 
A In sea urchin larval development tests. N indicates overlying water un-ionized amnlonia concentrations above 0.07 mg/L 
(Bay ct al., 1993), and S indicates hydrogen sulfide concentrations above 0.0076 mg/L (Knezovich et al., 1995). NA and SA 
indicatc concentrations more than 5 times thesc threshold values. 
"Ha" indicates 1-lytrlcllu azreccr, the freshwater amphipod, and "Cd" indicates Cerioclnphnin duhitr, the water flea. 

i I 
I-17s'' SWI 1 100% I'W I-12s'' 
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DATABASE DESCRIPTION 

for the 

Bay Protection and Toxic Cleanup Program 

Prepared for: 

, ' 

California State Water Resources Control Board 
Bays and Estuaries Unit I I 

and 

California Department of Fish and Game 
Marine Pollution Studies Laboratories 

I 

by 

Moss   an ding Marine Laboratories 



The California State Water Resources Control Board (SWRCB) has contracted the 
California Department of Fish and Game (CDFG) to coordinate the scientific aspects of 
the Bay Protection and Toxic Cleanup Program (BPTCP), a SWRCB program mandated 
by the California Legislature. The BPTCP is a comprehensive, long-term effort to 
regulate toxic pollutants in California's enclosed bays and estuaries. The program 
consists of both short-term and long-term activities. The short-term activities include the 
identification and priority ranking of toxic hot spots, development and implementation of 
regional monitoring programs designed to identify toxic hot spots, development of 
narrative sediment quality objectives, development and implementation of cleanup plans, 
revision of waste discharge requirements as needed to alleviate impacts of toxic 
pollutants, and development of a comprehensive database containini'information 
pertinent to describing and managing toxic hot spots. The long-term activities include 
development of numeric sediment quality objectives; development and implementation of 
strategies to prevent the formation of new toxic hot spots and to reduce the severity of 
effects from existing toxic hot spots; revision of water quality control' plans, cleanup 
plans, and monitoring programs; and maintenance of the comprehensive database. 

I I ' 

Actual field and laboratory work is performed under contract by the California 
Department of Fish and Game (CDFG). The CDFG subcontracts the toxicity testing to 
Dr. Ron Tjeerdema at the University of California at Santa Cruz (UCSC) and the 
laboratory testing is performed at the CDFG toxicity testing laboratory at Granite Canyon, 
south of Camel. The CDFG contracts the majority of the sample collection activities to 
Dr. John Oliver of San Jose State University at the Moss Landing Marine Laboratories 
(MLML) in Moss Landing. Dr. Oliver also is subcontracted to perforfrl the TOC and 
grain size analyses, as well as to perform the benthic community analyses. CDFG 
personnel perform the trace metals analyses at the trace metals facility at Moss Landing 
Marine Laboratories in Moss Landing. The synthetic organic pesticides, PAHs and PCBs 
are contracted by CDFG to Dr. Ron Tjeerdema at the UCSC trace organics facility at 
Long Marine Laboratory in Santa Cruz. MLML currently maintains the Bay Protection 
and Toxic Cleanup Database for the SWRCB. Described below is a description of that 
database system. I 

II. DESCRIPTION OF COMPUTER FILES 

The sample collectionlfield information, chemical, and toxicity data are stored on hard 
copy, computer disks and on a 486DX PC at ~ o d s  Landing Marine ~iboratories. Access 
is limited to Russell Fairey. Contact Russell Fairey at (408) 633-6035 for copies of data. 
The data are stored in a dBase 4 program and can be exported to a variety of formats. 
There are three backups of this database stored in two different laboratories. The data are 
entered into 1 of 5 files. CHEMlj56.DBF file contains a collection of chemical analyses 
data in sediments. TOXI-56.DBF file contains toxicity test data and associated water 
quality data. TISS 1-56.DBF file contains a collection of chemical analyses in tissue 
matrix. WATR1-56.DBF file contains a collection of chemical analyses in water. 
BEN1-56.XLS file contains a summary of benthic community analyses. This file is 
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stored in Excel 5.0. A hardcopy printout of the dBase database structure is attached, 
showing precise characteristics of each field. : 

The CHEMl-56.DBF file contains the following fields (the number at the start of each 
field is the field number): 

STANUM. This numeric field is 7 characters .wide with 1 decimal place 
.and contains the CDFG station numbers that are used statewide. The. 
format is YXXXX.Z where Y is the Regional Water Quality Control 
Board Region number and XXXX is the number that corresponds to a 
given location or site and Z is the number of the station within that site. 
An example is San Pablo Bs1.y- Island # 1, in San Francisco Bay, where the 
STANUM is 20007.0. The 2 indicates Region 2. The 0007 indicates it is 
Site 7 and the .O is the replicate (if any) at the station within Site 7. 
STATION. This character field is 30 characters wide and contains the 
exact name of the station. 
IDORG. This numeric field is 8 characters wide and contains the unique 
i.d. organizational number for the sample. For each station collected on a 
unique date, an idorg sample number is assigned. This should be the field 
that links the collection, toxicity, chemical, and other databases. 
DATE. This date field is 8 characters wide and is the date that each 
sample was collected in the field. It is listed as MMIDDNY. 
LEG. This numeric field is 6 characters wide with 1 decimal place, and is 
the leg number of the project in which the sample was collected. 
LATITUDE. This character field is 12 characters wide and contains the 
latitude of the center of the station sampled. The format is a character 
field as follows: XX,YY,ZZ, where XX is in degrees, YY is in minutes, 
and ZZ is in seconds or hundreds. 
LONGITUDE. This character field is 14 characters wide and contains the 
longitude of the center of the station sampled. The format is a character 
field as follows: XXX,YY,ZZ, where XXX is in degrees, YY is in 
minutes, and ZZ is in seconds or hundreds. 
HUND-SECS. This character field is 3 characters wide and contains the 
designation "h" if the latitude and longitude are given in degrees, minutes, 
hundredths of a minute. If differential accuracy was achieved with the 
GPS at the station the designation is given as "h/d". The designation "s" is 
given when latitude and longitude are given in degrees, minutes, seconds. 
GISLAT. This numeric field is 12 characters wide with 8 decimal places 
and contains the latitude of the station sampled in Geographical 
Information System format. The format is a numeric field as follows: 
XX.YYYYYYYY, where XX is in degrees and YYYYYYYY is a 
decimal fraction of the preceding degree. 
GISLONG. This numeric field is 14 characters wide with 8 decimal 
places and contains the longitude of the station sampled. The format is a 
character field as follows: XXXX.YYYYYYYY where XXXX is in 
degrees and.YYYYYYYY is a decimal fraction of the preceding degree. 
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1 1. DEPTH. This character field is 4 characters wide and contains the depth 
at which the sediment sample was collected, in meters to the nearest one 
half meter. 

12. METADATA. This is a text index directing the user to tables or files of 
ancillary data pertinent to the associated data file. Character field, width 
12. I , 

TRACE METALS IN SEDIMENT are presented in fields 13 through 32. All sediment 
trace metal results are reported on a dry weight basis in parts per million (ppm). 

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not 
analyzed. 

B. When the value is less than the detection limit of the analytical test, the value is 
reported as "-8.0" = not detected. 

Sediment trace metals are numeric fields of varying character width; and including the 
following elements, listed by field number, then field name as it appears in the database, 
then numeric character width and number of decimal places: 

I 

13. TMMOIST. 6.2 
14. ALUMINUM. 9.2 
15. ANTIMONY. 7.3 
16. ARSENIC. 6.3 
17. CADMIUM. 7.4 
18. CHROMIUM. 8.3 I 

19. COPPER. 7.2 
20. IRON. 7.1 
21. LEAD. 7.3 I 

22. MANGANESE. 7.2 I 

23. MERCURY. 7.4 
24. NICKEL. 7.3 , 
25. SILVER. 7.4 I 

26. SELENIUM. 6.3 
27. TIN. 8.4 
28. ZINC. 9.4 
29. ASBATCH. 5.1 
30. SEBATCH. 5.1 
3 1. TMBATCH. The Batch number that the sample was digested in, numeric 

field width of 5 with 2 decimal place. 
32. TMDATAQC. Data qualifier codes are notations used by data reviewers 

to briefly describe, or qualify data and the systems producing data, 
numeric field width 3. Data qualifier codes are as follows: 

. A. When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but is generally w 

usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
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made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data: ' 

C. When the QA,samples has major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

AVSISEM concentrations are presented in fields 44 through 53. All AVSISEM results 
are reported on a dry weight basis in parts per million (ppm or uglg). Acid volatile 
sulfides (AVS) and simultaneous extracted metals (SEM) are numeric fields of varying. 
character width, and including the following elements, listed by field number, then field 
name as it appears in the database, then numeric character width and number of decimal 
places. 

AVS. 7.2 
SEM-CD. 7.4 
SEM-CU. 7.2 
SEM-NI. 7.3 
SEM-PB. 7.3 
SEM-ZN. 9.4 
SEM-SUM. 9.4 
SEM-AVS. 9.3 
AVS-BATCH. The batch number the sample was extracted in, numeric field 
width 5. 
AVSDATAQC. Data qualifier codes are notations used by data reviewers 
to briefly describe, or qualify data and the systems producing data, 
numeric field width 3. Data qualifier codes are as follows: 
When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 
When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it  is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 
When the QA samples has major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

q 9 %  

When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

SYNTHETIC ORGANICS are presented in fields 54 through 173 . All synthetic organic 
results are reported on a dry weight basis in parts per billion (ppb or nglg). . ~. 

- -  ~ 
A. When the value is missing or not analyzed, the value is reported as "-9.0" ' 

= not analyzed. 



B. When the value is less than the detection limit of the analytic? test, the value is 
reported as "-8.0" = not detected. I 

Synthetic organics are reported on a dry weight basis in parts per billion (ppb or nglg) and 
are numeric fields of varying width, and include the following compounds, listed by field 
number, then field name as it appears in database (and followed by thecompound name if 
not obvious), and then finally, the numeric character width and numb'er of decimal places 
is given: 

SOWEIGHT. This numeric field is 6 characters wide with 2 ,decimal 
places and contains the wiight of the sample extracted for anilysis. 
SOMOIST. This numeric field is 6 characters wide with 2 decimal places 
and contains the percent moisture of the sample extracted. 
ALDRIN. 9.3 
CCHLOR. cis-Chlordane.' 9.3 
TCHLOR. trans-Chlordane. 9.3 
ACDEN. alpha-Chlordene. 9.3 
GCDEN. gamma-Chlordene. 9.3 
CLPYR. Chlorpyrifos (~drsban). 8.2 

I 

DACTH. Dacthal. 9.3 
OPDDD. o,p'-DDD. 8.2 
PPDDD. p,p0-DDD. 9.3 
OPDDE. o,p'-DDE. 8.2 
PPDDE. p,p'-DDE. 8.2 
PPDDMS. p,p'-DDMS. 8.2 
PPDDMU. p,pl-DDMU. 8.2 
OPDDT. o,p'-DDT. 8.2 
PPDDT. p,p'-DDT. 8.2 1 I '  

DICLB. p,p'-Dichlorobenzophenone. 8.2 
DIELDRIN. 9.3 
ENDO-I. Endosulfan I. 9.3 
ENDO-II. Endosulfan II. 8.2 I 

ES04. Endosulfan sulfate. 8.2 
ENDRIN. 8.2 
ETHION. 8.2 
HCHA. alpha HCH 9.3 I 

HCHB. beta HCH 8.2 
HCHG. gamma HCH (Lindane) 9.3 
HCHD. delta HCH 9.3 
HEPTACHLOR. 9.3 

1 

HE. Heptachlor Epoxide. 9.3 
HCB. Hexachlorobenzene. 9.3 
METHOXY. Methoxychlor. 8.2 
MIREX. 9.3 
CNONA. cis-Nonachlor. 19.3 
TNONA. trans-Nonachlor. 9.3 
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OXAD. Oxadiazon. 8.2 
OCDAN. Oxychlordane. 9.3 
,TOXAPH. Toxaphene. 7.2 
PESBATCH. The batch number that the sample was extracted in, 
character field width 1 1. 
TBT. Tributyltin. 8.4 
TBTBATCH. The batch number that the sample was extracted in, numeric 
field width 5 and 1 decimal places. 
PCBs. 9.3 
PCB8. 9.3 
PCB15. 9.3 
PCB18. 9.3 
PCB27. 9.3 
PCB28. 9.3 
PCB29. 9.3 
PCB31. 9.3 
PCB44. 9.3 
PCB49. 9.3 
PCB52. 9.3 
PCB66. 9.3 
PCB70. 9.3 
PCB74. 9.3 
PCB87. 9.3 
PCB95. 9.3 
PCB97. 9.3 
PCB99. 9.3 
PCBlOl. 9.3 
PCBlO5. 9.3 
PCB1 10. 9.3 
PCB1 18. 9.3 
PCB128. 9.3 
PCB 132. 9.3 
PCB137. 9.3 
PCB138. 9.3 
PCB139. 9.3 
PCB 1.5 1 . 9..3 
PCB153. 9.3 
PCB156. 9.3 
PCB157. 9.3 
PCB158. 9.3 
PCB 170. 9.3 
PCB174. 9.3 
PCB177. 9.3 
PCB180. 9..3 
PCB183. 9.3 
PCB187. 9.3 



PCB189. 9.3 
PCB 194. 9.3 
PCB195. 9.3 
PCB201. 9.3 
PCB203. 9.3 
PCB206. 9.3 
PCB209. 9.3 < ,  1 1  , 

AR01248. 9.3 
AR01254. 9.3 
AR01260. 9.3 
AR05460. 9.3 
PCBBATCH. The batch number that the sample was extracted in, 
character field width 1 1. 
ACY. Acenaphthylene. 8.2 
ACE. Acenaphthene. 8.2 I 

ANT. Anthracene. 8.2 
BAA. Benz[a]anthracene. 8.2 1 I 

BAP. Benzo[a]pyrene. 8.2 I 
BBF. Benzo[b]fluoranthene. 8.2 
BKF. Benzo[k]fluoranthene. 8.2 
BGP. Benzo[ghi]perylene. 8.2 
BEP. Benzo[e]pyrene. 8.2 
BPH. Biphenyl. 8.2 . 
CHR. Chrysene. 8.2 
COR. Coronene. 8.2 

1 

DBA. Dibenz[a,h]anthracene. 8.2 
DBT. Dibenzothiophene.~ 8.2 I 

! / I  1 

DMN. 2,6-Dimethylnaphthalene. 8.2 I 

FLA. Fluoranthene. 8.2 I 

FLU. Fluorene. 8.2 
IND. Indeno[l,2,3-cdlpyrene. 8.2 
MNPl . 1 -Methylnaphthalene. 8.2 
MNP2. 2-Methylnaphthalene. 8.2 
MPHI. 1 -Methylphenanthrene. 8.2 
NPH. Naphthalene. 8.2 ' 
PHN. Phenanthrene. 8.2 
PER. Perylene. 8.2 1 I 

PYR. Pyrene. 8.2 
TMN. 2,3,5-Trimethylnaphthalene. 8.24 
TRY. Triphenylene 8.2 
PAHBATCH. The batch number that the sample was extracted in, 
character field width 1.1. 
SODATAQA. Data qualifier codes are notations used by data reviewers 
to briefly describe, or qualify data and the systems producing data, 
numeric field width 3. Data qualifier codes are as follows: 



A. When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but isgenerally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 

C. When QA samples have major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

SEDIMENT PARTICULATE SIZE ANALYSES DATA are presented in fields 174- 182. 
The grain size .results are reported as follows: 

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not 
analyzed. 

B. When the value is less than the detection limit of the analytical test, the value is 
reported as "-8.0" = not detected. 

163. FINES. Sediment grain size for each station, reported as percent fines. 
Numeric field, width 5 with 2 decimal places. 

164. FINEBATCH. The batch number that the sample was analyzed in, character 
field, width 6. 

165. FINEDATAQC. Data qualifier codes are notations used by data 
reviewers to briefly describe, or qualify data and the systems producing 
data, numeric field, width 3. Data qualifier codes are as follows: 

A. When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it  is recommended that if assessments are 
made that are especially sensitive or critical, QA evaluations should be 
consulted before using the data. 

C. When QA samples have major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

166. COARSESAND. Sediment grain size greater than 0.500 mm (phi = 1 .O) for each 
station, reported as a fractional percentage of the total sample wet weight. 
Numeric field, width 5 with 2 decimal places. 

167. FINESAND. Sediment grain size less than 0.500 mm and greater than 0.063 mm 
(phi > 1.0 and phi 14.0) for each station, reported as a fractional percentage of the 
total sample wet weight. Numeric field, width 5 with 2 decimal places. 
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168. COARSESILT. Sediment grain size less than 0.063 and greater than 0.03 1 mm 
(phi > 4.0 and phi 5.5.0) for each station, reported as a fractional percentage of the 
total sample wet weight. Numeric field, width 5 with 2 decimal places. 

169. FINESILT. Sediment grain size less than 0.03 1 and greater than 0.004 mm (phi 
>5.0 and phi 5 8.0) for each station, reported as a fractional percentage of the total 
sample wet weight. Numeric field, width 5 with 2 decimal places. 

. - 170. CLAY. Sediment grain size less than 0.004 mm (phi > 8.0) for each station, 

/ 

reported as a fractional percentage of the total sample wet weight.' Numeric field, 
width 5 with 2 decimal places. 

17 1. EXPANDEDQC. Data qualifier codes are notations used by data 
reviewers to briefly describe, or qualify data and the systems producing 
data, numeric field, width 3. Data qualifier codes are as follows: 

A. When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
made that are especially sensitive or critical', QA evaluations should be 
consulted before using the data. 

C. When QA samples have major exceedences of control criteria, 
requirements and the data are not usable for most assessments, and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

SEDIMENT TOTAL ORGANIC CARBON (TOC) ANALYSES DATA. Field 183-1 86 
presents the levels of total organic carbon detected in the sediment samples at each 
station. All TOC results are reported as percent of dry weight. 

172. TOC. Total Organic Carb'on (TOC) levels (percent of dry weight) in ' 

sediment, for each station. 1 Numeric field, width 6 and 2 decimal places. 
A. When the value is missing or not analyzed, the value is reported as "-9.0" = not 

analyzed. 
B. When the value is less than the detection limit of the analytical test, the 

value is reported as "-8.0" = not detected. 
173. TOCBATCH. The batch number that the sample was analyzed in, 

numeric field width 4. 
174. TOCDATAQC. Data qualifier codes are notations used by data reviewers 

to briefly describe, or qualify data and the systems producing data, 
numeric field width 3. Data qualifier codes are as follows: 

A. When the sample meets or,exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 



made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. . . 

C. When QA samples have major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

DISSOLVED ORGANIC CARBON(DOC) ANALYSES DATA. Field 1 86 
presents the levels of dissolved organic carbon (pM) detected in water or 
porewater for each station. 

175. DOC. Dissolved Organic Carbon (DOC) levels (pM) in water or 
porewater, for each station. Numeric field, width 6.  

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not 
analyzed. 

B. When the value is less than the detection limit of the analytical test, the 
value is reported as "-8.0" = not detected. 

C. 
The TISS 1-56.DBF file contains the same fields as CHEM1-56.DBF file with the 
exception of the following fields: 

1 .  TISS-TYPE. This character field is 25 characters wide and describes 
what type of tissue.was analyzed. 

2. NO-IN-COMP. The number of clams in each composite making up each 
sample. Numeric field, width 5. 

The following purgeable aromatic hydrocarbons (BTEX) and extractable petroleum 
hydrocarbons (TPH) are reported on a dry weight basis in parts per billion (ppb or nglg) 
and are numeric fields of varying width, and include the following compounds, listed by 
field number, then field name as it appears in database (and followed by the compound 
name if not obvious), and then by the numeric character width and number of decimal 
places is given: 

1. BENZENE. 8.2 
2. TOLUENE. 8.2 
3. ETHBENZENE. Ethylbenzene. 8.2 
4. XYLENES. (Total). 8.2 
5. TPH-DIESEL. Total Petroleum Hydrocarbons (Diesel). 8.2 

The TOXI-56.DBF file is the toxicity data file which contains the following fields (the 
number at the start of each field is the field number): 

1. STANUM. This numeric field is 7 characters wide with 1 decimal place 
and contains the CDFG station numbers that are used statewide. The 
format is YXXXX.Z where Y is the Regional Water Quality Control 
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Board Region number and XXXX is the number that corresponds to a 
given location or site and Z'is the number of the station within that site. 
An example is Southwest SlIip in Los Angeles Harbor where the 
STANUM is 40001.1. ~ h e ' 4  indicates Region 4. The 0001 indicates that 
it is Site #1 and the .1 is the replicate station within Site #l. A site with a 
.O designation indicates this is the only station at the site. 
STATION. This character field is 30 characters wide and contains the 
exact name of the station. I 

I I 

IDORG. This numeric field is 8 characters wide and contains the unique 
i.d. organizational number for the sample. For each station collected on a 
unique date, an idorg sample number is assigned. This should be the field 
that links the collection, toxicity, chemical, and other databases. 
DATE. This date field is 8 characters wide and is the date that each 
sample was collected in the field. It is listed as MM/DDNY. 
LEG. This numeric field is 6 characters wiae and is the leg number of the 
project in which the sample was collected. 
TYPE. This character field is 7 characters wide and describes whether the 
sample was a field sample, replicate or control. 
METADATA. This is an index directinglthe user to tables or files of 
ancillary data pertinent to associated test. Character field, width 12. 
CTRL. This character field is 5 characters wide and indicates the type of 
control sample used for the test. 
LATITUDE. This character field is 12 characters wide and contains the 
latitude of the center of the station sampled. The format is a character 
field as follows: XX,YY,ZZ, where XX is in degrees, YY is in minutes, 
and ZZ is in seconds or hundreds. 
LONGITUDE. This character field is 14 characters wide and contains the 
longitude of the center of the station sampled. The format is a character 
field as follows: XXX,YY,ZZ, where XXX is in degrees, YY is in 
minutes, and ZZ is in seconds or hundreds. 
HUND-SECS. This character is 3 character wide and contains the 
designation "h" if the latitude and longitude are given in degrees, minutes, 
hundredths of a minute.   he designation "h/d" is given if differential 
accuracy is achieved with the GPS unit. The designation "s" is,given when 
latitude and longitude are given in degrees, minutes, seconds. 
GISLAT. This numeric field is 12 characters wide with 8 decimal places 
and contains the latitude of the station sampled in ~ e o ~ r a ~ h i c a l  
Information System format. The format is a numeric field as follows: 
XX.YYYYYYYY, where'XX is in degrees and YYYYYYYY is a 
decimal fraction of the preceding degree. 
GISLONG. This numeric field is 14 characters wide with 8 decimal 
places and contains the longitude of the station sampled. The format is a 
character field as follows:' XXXX.YYYYYYYY where XXXX is in 
degrees and YYYYYYYY is a decimal fraction of the preceding degree. 



AMPHIPOD SURVIVAL TOXICITY TEST DATA. The following are 
descriptions of the field'headings ,for the amphipod Eohaustorius estuarius 
(EE) toxicity test .using homogenized sediment samples; presented in 
fields 14 through 25. 

EE-MN. Station mean percent survival. Numeric field, width 6 and 2 
decimal places. 
EE-SD. Station standard deviation of percent survival. Numeric field, 
width 6 and 2 decimal places. 
EE-SG. Station statistical significance, representing the significance of 
the statistical test between the home sediment and the sample. A single * 
represents significance at the .05 level, and double ** represents 
significance at the .O1 level. ns = not statistically significant. Character 
field, width 5. 
EE-TOX. Sample is considered toxic and denoted with a "T" if: 1) 
Sample mean is significantly different from control mean when compared 
using a t-test ( b = 0.05). 2) If sample mean as a percent of the control 
mean is less than 75% of the control (MSD as a percent of the control). 
"NT" signifies non-toxic. Character field, width 3. 
EE-BATCH. The batch number that the sample were run in, character 
width 10. 
EEQC. Data qualifier codes are notations used by data reviewers to 
briefly describe, or qualify data and the systems producing data, numeric 
width 4. Data qualifier codes are as follows: 
When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 
When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 
When the QA sample has major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 
When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 
EE-OTNH3. Total ammonia concentration (ppm in water) in overlying 
water (water above bedded sediment) for each station analyzed using 
amphipod toxicity tests. When the value is missing or not analyzed, the 
value is reported as "-9.0" = not analyzed. When the value is less than the 
detection limit of the analytical test, the value is reported as "-8.0" = not 
detected. Numeric field, width 7 and 3 decimal places. 
EE-OUNH3. Unionized ammonia concentration (ppm in water) in 
overlying water (water above bedded sediment) for each station analyzed 
using amphipod toxicity tests. When the value is missing or not analyzed, 
the value is reported as "-9.0" = not analyzed. When the value is less than 
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the detection limit of the analytical test, the value is reported as "-8.0" = 
not detected. Numeric field, width 7 and 3 decimal places. 
EE-OH2S. Hydrogen sulfide concentration (ppm in water) in overlying 
water (water above bedded sediment) for each station analyzed using 
amphipod toxicity tests. When the value is missing or not analyzed, the 
value is reported as "-9.0" = not analyzed. When the valuk is less than the 
detection limit of the analytical test, the value is reported as "-8.0" = not 
detected. Numeric field, width 7 and 4 decimal places. 
EE-ITNH3. Total ammonia concentration (ppm in water) in interstitial 
water (water within bedded sediment) for each station analyzed using 
amphipod toxicity tests. When the value is missing or not analyzed, the 
value is reported as "-9.0" = not analyzed. When the value is less than the 
detection limit of the analytical test, the value is reported as "-8.0" = not 
detected. Numeric field, width 7 and 3 decimal places. 
EE-IUNH3. Unionized ammonia concentration (ppm in water) 
interstitial water (water within bedded sediment) for each station analyzed 
using amphipod toxicity tests. When the value is missing or not analyzed, 
the value is reported as "-9.0" = not analyzed. When the value is less than' 
the detection limit of the analytical test, the value is reported as "-8.0" = 
not detected. Numeric field, width 7 and 3 decimal places. 
EE-M2S. Hydrogen sulfide concentration (ppm in water) in interstitial 
water (water within bedded sediment) for each station analyzed using 
amphipod toxicity tests. When the value is missing or not analyzed, the 
value is reported as "-9.0" = not analyzed. When the'value is less than the 
detection limit of the analytical test, the value is reported as "-8.0" = not 
detected. Numeric field, width 7 and 4 decimal places. 

, 

The following are descriptions of the field headings for the sea urchin 
(Strongylocentrotus purpuratus) development toxicity tests (SPPD) using sediment pore 
(interstitial) water samples; presented in fields 26 through 42. Results are given for 
undiluted interstitial water (100% porewater) and diluted'(50% and 25% porewater). 

1 I 

26. SPPD 100-MN. Station mean percent normal development in 100% 
porewater. Numeric field, width 6 and 2 decimal places. 

27. SPPD100-SD. Station standard deviation of percent normal development 
in 100% porewater. Numeric field, width 6 and 2 decimal places. 

28. SPPD 100-SG. Station statistical significance, representing the 
significance of the statistical test between the home sediment and the 
sample. A single * represents significance at the .05 level, an3 double ** 
represents significance at the .O1 level. ns = not statistically significant. 
Character field, width 5. 

29. SPPD100TOX. Sample is considered toxic and denoted with a "T" if: 1)  
Sample mean if significantly different from control mean when compared 
using a t-test (p = 0.05). 2) If sample mean as a percent of the control 
mean is less than 68% of the control (MSD as a percent of the control). 
"NT" signifies non-toxic. kharacter field, width 3. 

1 
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SPPDSO-MN. Station mean percent normal development in 50% 
porewater. Numeric field, width 6 and 2 decimal places. 
SPPD50,SD. Station standard deviation of percent normal development 
in 50% porewater. Numeric field, width 6 and 2 decimal places. 
SPPDSO-SG. Station statistical significance, representing the 
significance of the statistical test between the home sediment and the 
sample. A single * represents significance at the .05 level, and double ** 
represents significance at the .O1 level. ns = not statistically significant. A 
"-9" indicates that no statistics were run. Character field, width 5. 
SPPDSO-TOX. Sample is considered toxic and denoted with a "T" if: 1) 
Sample mean if significantly different from control mean when compared 
using a t-test (b = 0.05). 2) If sample mean as a percent of the control 
mean is less than 68% of the control (MSD as a percent of the control). 
"NT" signifies non-toxic. Character field, width 3. 
SPPD25-MN. Station mean percent normal development in 25% 
porewater. Numeric field, width 6 and 2 decimal places. 
SPPD25-SD. Station standard deviation of percent normal development 
in 25% porewater. Numeric field, width 6 and 2 decimal places. 
SPPD25-SG. Station statistical significance, representing the 
significance of the statistical test between the home sediment and the 
sample. A single * represents significance at the .05 level, and double ** 
represents significance at the .01 level. ns = not statistically significant. A 
"-9" indicates that no statistics were run. Character field, width 5. 
SPPD25-TOX. Sample is considered toxic and denoted with a "T" if: 1)  
Sample mean if significantly different from control mean when compared 
using a t-test (b = 0.05). 2) If sample mean as a percent of the control 
mean is less than 68% of the control (MSD as a percent of the control). 
"NT" signifies non-toxic. Character field, width 3. 
SPPD-BATCH. The batch number that the samples were analyzed in, 
character width 10. 
SPPDQC. Data qualifier codes are notations used by data reviewers to 
briefly describe, or qualify data and the systems producing data. numeric 
field width 4. Data qualifier codes are as follows: 
When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 
When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it  is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 
When the QA sample has major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 
When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 



40. SPPD-lTNH3. Total ammonia concentration (ppm) in porewater for each 
station analyzed using urchin toxicity tests. When the value is missing or 
not analyzed, the value is reported as "-9.0" = not analyzed. When the 

I 

value is less than the detection limit of the analytical test, the value is 
reported as "-8.0" = not detected. Numeric field, width 7 and 3 decimal 
places. 

41. SPPD-IUNH3. unionized ammonia concentration ( k m )  in porewater 
for each station analyzed using urchin toxicity tests. When the value is 
missing or not analyzed, the value is reported as "-9.0" = not analyzed. 
When the value is less than the detection limit of the analytical test, the 
value is reported as "-8.0" = not detected. Numeric field, width 7 and 3 
decimal places. 

42. SPPDJH2S. Hydrogen sulfide concentration (ppm) in porewater for 
each station analyzed using urchin toxicity tests. When the value is 
missing or not analyzed, the value is reported as "-9.0" = not analyzed. 
When.the value is less than the detection limit of the analytical test, the 
value is reported as "-8.0"= not detected. Numeric field, width 7 and 4 
decimal places. 

I I 

The following are descriptions of the field headings for the sea urchin 
(Srro~zgylocentrotus purpuratus) development toxicity tests (SPDI), using the 
sediment/water interface exposure to intact sediment cores; presented in fields 43 through 
51. 

43. SPDI-MN. Station mean percent normal development in the 
sedimentlwater interface exposure. Numeric field, width 6 andl2 decimal 
places. 

44. SPDI-SD. Station standard deviation of percent normal development in 
the sedimentlwater interface exposure. Numeric field, width 6 and 2 
decimal places. I 

45. SPDI-SG. Station statistical significance, representing the significance of 
the statistical test between the home sediment and the sample! A single * 
represents significance at the .05 level, and double ** represents 
significance at the .01 level. ns = not statistically significant. Character 
field, width 5. 1 I 

46. SPDI-TOX. Sample is cpnsidered toxic and denoted with a "T" if: 1) 
Sample mean is significantly different from control mean when compared 
using a t-test ()= 0.05). 2) If sample mean as a percent of the control 
mean is less than 59% of the control (MSD as a percent of the control). 
"NT" signifies non-toxic. 'Character field, width 3. I 

47. SPDI-BATCH. The batch number that the samples were analyzed in, 
character field width 10. 

48. SPDIQC. Data qualifier codes are notations used by data reviewers to 
briefly describe, or qualify data and the systems producing data, numeric 
field width 4. Data qualifier codes are as follows: 

4 , 
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A. When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 

B. When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 

C. When the QA sample has major exceedences of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 

D. When the sample has minor exceedences of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 

49. SPDI-OTNH3. Total ammonia concentration (ppm in water) in overlying 
water samples (water above bedded sediment used for urchin toxicity 
tests). When the value is missing or not analyzed, the value is reported as 
"-9.0" = not analyzed. When the value is less than the detection limit of 
the analytical test, the value is reported as "-8.0" = not detected. Numeric 
field, width 7 and 3 decimal places. 

50. SPDI-OUNH3. Unionized ammonia concentration (ppm in water) in 
overlying water samples (water above bedded sediment) for each station 
analyzed using urchin toxicity tests. When the value is missing or not 
analyzed, the value is reported as "-9.0" = not analyzed. When the value is 
less than the detection limit of the analytical test, the value is reported as "- 
8.0" = not detected. Numeric field, width 7 and 3 decimal places. 

5 1. SPDI-OH2S. Hydrogen sulfide concentration (ppm in water) in overlying 
water (water above bedded sediment) for each station analyzed using 
urchin toxicity tests. When the value is missing or not analyzed, the value 
is reported as "-9.0" = not analyzed. When the value is less than the 
detection limit of the analytical test, the value is reported as "-8.0" = not 
detected. Numeric field, width 7 and 4 decimal places. 

The following are descriptions of the field headings for the water flea (Ceriodaphnia 
dubia) survival tests for sedimentlwater interface exposure (CDSI); presented in fields 52 
through 63. 

52. CDSI-MN. Station mean percent Ceriodaphnia survival in 
sedimenthater interface exposure. Numeric field, width 6 .  

53. CDSI-SD. Station standard deviation of percent survival in 
sediment/water interface exposure. Numeric field, width 6.  

54. CDSI-SG. Sample is considered toxic if: 1) Sample mean is significantly 
different from control mean when compared using a t-test (P = 0.05). 2) If 
sample mean as a percent of the control mean is less than 80% of the 
control. Character field, width 5. 

55 .  CDSI-TOX. Sample is considered toxic and denoted with a "T" if: I )  
Sample mean is significantly different from control mean when compared 
using a t-test (P = 0.05). 2) If sample mean as a percent of the control 
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mean is less than 80% of the control. "NT" signifies non-toxic. Character 
field, width 3. 
CDSI-BATCH. The batch number that the samples were analyzed in, 
character width 10. 
CDSIQC. Data qualifier codes are notations used by data revitwers to 
briefly describe, or qualify data and the systems producing data, numeric 
field width 4. Data qualifier codes are as follows: 
When the sample meets or exceeds the con'trol criteria requirements, the 
value is reported as "-4". 
When the sample has minor exceedences of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" it is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 
When the QA sample has major exceedences of control criteria I 

requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 
When the sample has minoi- exceedances of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 
CDSI-OTNH3. Total ammonia concentration (ppm in water) in 
overlying water samples (water above bedded sediment) from 
sedimentlwater interface exposures. When the value is missing or not 
analyzed, the value is repohed as "-9" = not analyzed. When thk value is 
less than the detection limit of the analytical test, the value is reported as "- 
8 " = not detected. Numeric field, width 7 and 3 decimal places. 
CDSI-OUNH3. Unionized ammonia conkentration (ppm in hater) in 
overlying water samples (water above bedded sediment) from 
sedimentlwater interface exposures. When the value is missingior not 
analyzed, the value is reported as "-9" = not analyzed. When the value is 
less than the detection limit of the analytical test, the value is reported as "- 
8"= not detected. Numeric'field, width 7 and 3 decimal places. 
CDSI-OH2S. Hydrogen sulfide concentration (ppm in water) in 
overlying water samples (water above bedded sediment) from, , 
sedimentlwater interface exposures. When the value is missing or not 
analyzed, the value is reported as "-9" = not analyzed. When the value is 
less than the detection limit of the analytidal test, the value is reported as "- 
8" = not detected. Numeric field, width 7 and 4 decimal places. 
CDSI-OHDLO. The lower measurement of Hardness in overlying water 
samples (water above bedded sediment) from sedimentlwater interface 
exposures. When the value is missing or not analyzed, the value is 
reported as "-9" = not analyzed. When the value is less than the detection 
limit of the analytical test, the value is reported as "-8" = not detected. 
Numeric field, width 7. 
CDSI-OHDHI. The upper measurement of Hardness in overlying water 
samples (water above bedded sediment) from sedirnentlwater interface 
exposures. When the value is missing or not analyzed, the value is 
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reported as "-9" = not analyzed. When the value is less than the detection 
limit of the analytical test, the value is reported as "-8" = not detected. 
Numeric field, width 7. 

63. CDSI-OCYHI. The upper measurement of Conductivity in overlying 
water samples (water above bedded sediment) from sedimentlwater 
interface exposures. When the value is missing or not analyzed, the value 
is reported as "-9" = not analyzed. When the value is less than the 
detection limit of the analytical test, the value is reported as "-8" = not 
detected. Numeric field, width.7. 

The following are descriptions of the field headings for the amphipod (Hyalella azteca) 
survival tests with sediment (HA); presented in fields 64 through 79. 

HA-MN. Station mean percent Hyalella survival in sediment. Numeric 
field, width 6. 
HA-SD. Station standard deviation of percent survival in sediment. 
Numeric field, width 6. 
HA-SG. Sample is considered toxic if: 1) Sample mean is significantly 
different from control mean when compared using a t-test (P = 0.05). 2) If 
sample mean as a percent of the control mean is less than 80% of the 
control. Character field, width 5. 
HA-TOX. Sample is considered toxic and denoted with a "T" if: 1)  
Sample mean is significantly different from control mean when compared 
using a t-test (p = 0.05). 2) If sample mean as a percent of the control 
mean is less than 80% of the control. "NT" signifies non-toxic. Character 
field, width 3. 
HABATCH. The batch number that the samples were analyzed in, 
character width 10. 
HAQC. Data qualifier codes are notations used by data reviewers to 
briefly describe, or qualify data and the systems producing data, numeric 
field width 4. Data qualifier codes are as follows: 
When the sample meets or exceeds the control criteria requirements, the 
value is reported as "-4". 
When the sample has minor exceedances of control criteria but is generally 
usable for most assessments and reporting purposes, the value is reported 
as "-5". For samples coded "-5" i t  is recommended that if assessments are 
made that are especially sensitive or critical, the QA evaluations should be 
consulted before using the data. 
When the QA sample has major exceedances of control criteria 
requirements and the data are not usable for most assessments and 
reporting purposes, the value is reported as "-6". 
When the sample has minor exceedances of control criteria and is unlikely 
to affect assessments, the value is reported as "-3". 
HA-OTNH3. Total ammonia concentration (ppm in water) in overlying 
water samples (water above bedded sediment). When the value is missing 
or not analyzed, the value is reported as "-9" = not analyzed. When the 
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value is less than the detection limit of the analytical test, the y l u e  is 
reported as "-8 " = not detected. Numeric field, width 7 and 3 decimal 
places. 
HA-OUNH3. Unionized ammonia concentration (ppm in water) in 
overlying water samples (water above bedded sediment). When the value 
is missing or not analyzed, the value is reported as "-9" = not halyzed. 
When the value is less than the detection limit of the analytical test, the 
value is reported as "-8" = not detected. Numeric field, width 7 and 3 
decimal places. 
HA-ITNH3. Total ammonia concentration (ppm in water) in overlying 
water samples (water above bedded sediment). When the value is missing 
or not analyzed, the value is reported as "-9" = not analyzed. When the 
value is less than the detection limit of the analytical test, the value is 
reported as "-8 " = not detected. Numeric field, width 7 and 3 decimal 
places. 
HA-IUNH3. Unionized ammonia concentration (ppm in water) in 
overlying water samples (water above bedded sediment). When the value 
is missing or not analyzed, the value is reported as "-9" = not1aValyzed. 
When the value is less than the detection limit of the analytical test, the 
value is reported as "-8" = not detected. Numeric field, widtti 7 and 3 
decimal places. 
HA-IH2S. Hydrogen sulfide concentration (ppm in water) in overlying 
water samples (water above bedded sediment). When the value is missing 
or not analyzed, the value is reported as "-9" = not analyzed.' 'when the 
va ly  is less than the detection limit of the analytical test, the value is 
reported as "-8" = not detected. Numeric field, width 7 and 4 decimal 
places. 
HA-OHDLO. The lower measurement of Hardness in overlying water 
samples (water above bedded sediment). When the value is missing or not 
analyzed, the value is repoked as "-9" = not analyzed. When the value is 
less than the detection limit of the analytical test, the value is reported as "- 
8" = not detected. Numeric field, width 7. 
HA-OHDHI. The upper measurement of Hardness in overlying water 
samples (water above bedded sediment). When the value is niissing or not 
analyzed, the value is reported as "-9" = not analyzed. When the value is 
less than the detection limit of the analytical test, the value is reported as "- 
8" = not detected. ~ u m e r i c  field, width 7. 
HA-OCYHI. The upper rheasurement of Conductivity in overlying water 
samples (water above bedded sediment). When the value is missing or not 
analyzed, the value is reported as "-9" = not analyzed. When the value is 
less than the detection limit of the analytical test, the value'is reported as "- 
8" = not detected. Numeric field, width 7. 

78. MB-META. Notation of'the presence or absence of the clam (Macoma 
balthica) bioaccumulation tests with sediment (MB) and whether tissue 
chemistry data are available for this sample. "Y" signifies that 
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bioaccumulation exposures were performed and tissue chemistry values 
are available for this sample, 1'-9" means there were no bioaccumulation 
exposures conducted. Character field, width 4. 

79. TIE-META. Notation of the presence or absence of Toxicity 
Identification Evaluation (TIE) data in the toxicity metafile. "Y" signifies 
that a TIE was conducted, "-9" means there were no TIE'S conducted. 
Character field, width 4. 

The BEN1-56.XLS file contains the following fields (the number at the start of each field 
is the field number): 

STANUM. This field'contains theaCDFG station numbers that are used 
statewide. The format is YXXXX.Z where Y is the Regional Water 
Quality Control Board Region number and XXXX is the number that 
corresponds to a given location or site and Z is the number of the station 
within that site. An example is San Pablo Bay- Island #1, in San Francisco 
Bay, where the STANUM is 20007.0. The 2 indicates Region 2. The 0007 
indicates it is Site 7 and the .O is the replicate (if any) at the station within 
Site 7. 
STATION. This field contains the exact name of the station. 
IDORG. This field contains the unique i.d. organizational number for the 
sample. For each station collected on a unique date, an idorg sample 
number is assigned. This should be the field that links the collection, 
toxicity, chemical, and other databases. 
DATE. This field is the date that each sample was collected in the field. 
It is listed as MMIDDNY. 
LEG. This field is the leg number of the project in which the sample was 
collected. 
SPECIES. This field contains the .different organisms found at a station, genus is 
given, and species if available. 
TOTAL INDIVIDUALS. This field contains the total number of individuals 
found at a station. 
TOTAL SPECIES. This field contains the total number of species found at a 
station. 
TOTAL CRUST. INDIV. This field.contains the total number of individuals in 
the Subphylum Crustacea found at a station. 
TOTAL CRUST. SP. This field contains the total number of species in the 
Subphylum Crustacea found at a station. 
GAMMARID INDIV. This field contains the number of individuals in the 
Suborder Gammaridea found at a station. 
GAMMARID SP. This field contains the number of species in the Suborder 
Gammaridea found at a station. 
OTHER CRUSTACEAN INDIV. This field contains the number of individuals, 
other than in the Suborder Gammaridea, in the Subphylum Crustacea, found at a 
station. 
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OTHER CRUSTACEAN SP. This field conkins the number of species, other 
than in the Suborder Gammaridea, in the Subphylum ~rustacea, found at a station. 
TOTAL ECHINODERM INDIV. This field contains the number of individuals in 
the Phylum Echinodermata found at a station. 
TOTAL ECHINODERM SP. This field contains the number of species in the 
Phylum Echinodermata found at a station. 
 TOT^ MOLLUSC INDN. This field contains the number of individuals in the 
Phylum Mollusca found at a station. 
TOTAL MOLLUSC SP. This field contains the number of species in the Phylum 
Mollusca found at a station. . 
TOTAL POLYCHAETE INDIV. This field contains the number of individuals in 
the Olass Polychaeta found at a station. 
TOTAL POLYCHAETE SP. This field contains the number'of species in the 
Class Polychaeta found at a station. 

I 
TAXA. This field contains Ithe different taxa found at a station. 
NUMBER PER CORE. Number of individuals/species found in a numbered 
replicate core. 
SUMMARY STATISTICS! This field contains a summary of statistical analyses. 
This field refers to fields 6-23. 
MEAN. Mean value of individuals/species in all cores analyzed. 

1 MEDIAN. Median of individuals/species in all cores analyzed. 
MIN. Minimum number of individuals/species found in any core. 
MAX. Maximum number of individuals/species found in any core. 
ST. DEV. Standard deviation of the above mean value. 
S.E. Standard error of the above mean value. 
95%CL. 95% Confidence limit. 
SUM. This field contains the sum of individuals/species found , in all cores 
analyzed. 

I '  I 
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STANUM STATION- 
20005.0 PARADISE COVE-REP I 

PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABLO BAY-TUBBS IS -REP 1 
SAN PABLO BAY-TUBBS IS -REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PABLO BAY-ISLAND #I-REP I 
SAN PABLO BAY-ISLAND#I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP 1 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAISCREEK _ -- 

OAKLAND INNER HBR -TODD SHIPYD 
OAKLAND INNER HBR -SCHNIlZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN LEANDRO BAY-SITE 1 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH - 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY 1-DNG 
MAYFIELD SUIUGH-NEAR SAND PT. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRlDG 

IDORG - 

1398 
1399 
1400 
1401 
1402 
1403 
1 404 
1405 
1406 
1407 
1408 
1409 
1410 
141 1 - 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1509 
1510 
151 1 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 

DATE - 
9/7/94 
9/7/94 
9/7/94 
9/8/94 
9/8/94 
9/8/94 
9/7/94 
9/7/94 
9/7/94 
9/6/94 
9/6/94 
9/6/94 
9/8/94 
9/6/94 

4/18/95. 
41 1 8/95 
4/18/95 
4/ 17/95 
4/17/95 
411 8/95 
4/18/95 
4/18/95 
5/1/95 

4/17/95 
4/18/95 
41 17/95 
41 17/95 
41 17/95 
411 7/95 
41 18/95 
41 18/95 
41 19/95 
4/18/95 
41 1 8/95 
41 18/95 
4/18/95 
411 9/95 
41 19/95 

Sampling Data 

LEG LATITUDE LONGITUDE 
35.0 37.53.94N 122.27.82W 

GISLAT 
37.89900000 
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STANUM STATION 

21 001.0 NORTH RESERVE FLEET-SUISUN 
2 1002.0 SOUTH RESERVE FLEET-SUISUN 
2 1003.0 PACHKO CR-NEAR MOUTH-SITE I 
21004.0 PACHECO CR-ABOVE BRIDGE-Sl'fE 2 
21005.0 PEYTON SLOUGH-MOUTH-SITE I 
2 1006.0 PEYTON SLOUGH-UPPER-SITE 2 
2 1007.0 VALLUO-MARE ISLAND-NORTH SIDE. 
21008.0 VALLEJO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABLO BAY-IS. #I REFERENCE 
21010.0 SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
2l012.0 CASTRO COVE 
2 101 3.0 POINT PORTRERO- SITE I 
21014.0 POINT PORTRERO- SITE 2, 
21015.0 SANTA FE CHANNEL- END 
2 1016.0 RICHMOND HARBOR 
21017.0 RICHMOND INNER HBR.-HOFFMAN MR 
21 01 8.0 CERRITO CREEK MOUTH 
21019.0 CORDORNICFS CREEK MOUTH 
21020.0 EMERYVILLE MARSH 
21029.0 SAN FRANCISCO- PIER 7 
21030.0 MISSION CREEK- SITE I 
2 103 1.0 MISSION CREEK- SITE 2 
2 1049.0 M)W CHEMICAL- KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BFZO 
21051 .0 BOYNTON SLOUGH- MFIO 
21052.0 HILL SLOUGH- MF2I 
21053.0 SUlSUN SLOUGH 
2 1054.0 CHADBORNE SLOUGH- MFI 3 
21055.0 SEMPLE POINT-M.W. VA-7 
2 1056.0 SELBY - S2 
2 1058.0 PG&E-VALLUO-COAL GAS PLANT 
21059.0 PETALUMA RIVER MOUTH- BD20 
21060.0 MILLER CREEK- MDlO 
21061.0 MILLER CREEK- MDI I 
21062.0 GALLINAS CREEK- MDZO 
2 1061.0 NOVAT 0 CREEK- MD2 1 

21064.0 TOLAY CREEK MOUTH- MD31 

IDORG - 
1478 

Sampling Data 

DATE LEG LATITUDE LONGITUDE 

5/1/95 39.0 38,05,429N 122,05;057W 

HUND-SECS 

Wd 
Wd 
Wd 
h 
h 
h 
h 

Wd 
hld 
Wd 
hld 
N d  
h 

Wd 
Wd 
Wd 
h 
h 
h 
h 

Wd 
hld 
h 
S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

h 
h 
h 
5 

S 

GISLAT 

38.09048333 
38.06123333, 
38.04543333 
38.03021667 
38.03741900 
38.03288700 
38.12773333 
38.1 1298333 
38.1 1320000 
38.04821667 
37.89855000 
37.95436667 
37.90719800 
37.90586000 
37.92256667 
37.91055000 
37.90893333 
37.89688333 
31.88898333 
37.83068333 
37.79988333 
37.77222500 
37.77783333 
38.02277778 
38.09472222 
38.20501 500 
38.22583333 
38.12388889 
38.17927800 
38.06916667 
38.05694440 
38.09527778 
38.1 1194444 
38.02533330 
38.028 18333 
38.01781000 
38.08722222 
38.1 1722222 

GISLONC DEPTH 
122.08428333 2 
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Sampling Data 

STANUM STATION - I W R G  DATE LEG LATITUDE 

21065.0 SONOMA CREEK- MD33 1545 10/26/95 40.0 38.09.43N 
21066.0 NAPA SLOUGH- MD32 1546 
21067.0 RICHMOND ROD AND GUN 1547 
2 1068.0 SlLVA ISLAND MARSH- MC61 1548 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 1549 
20006.0 SAN PABU) BAY-TUBBS IS.-REP #I 1551 
20005.0 PARADISE COVE-REP #I 1552 
21057.0 LAKE MERRIT - MW #307.5 1537 
21070.0 YERBA BUWA ISLAND - NAVAL STN 1550 
2 1071.0 TREASURE ISLAND - CLIPPER COVE 1553 
21072.0 CORTE MADERA MARSH - MCS 1 1554 
21073.0 SANSOME STREET CSO - PIER 31 . I555 
21074.0 HOWARD STREET CSO 1556 

. - AN-STREET CSO -.PIER 32 . . 1557 

AL BASIN - INNER - 1558 

21 079.0 GASHOUSE COVE - LAGUNA ST. CSO 1561 
2 1080.0 PACIFIC DRYDOCK - 1 -T4 1562 
2 108 1.0 PACIFIC DRY DOCK - PPD #3 1563 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 1564 

- 
21083.0 S.F. -AIRPORT - CENTRAL 1565 
21084.0 S.F. AIRPORT -  SO^ 1566- 
2 1085.0 REDWOOD CREEK - BA40 I567 
21 086.0 RED-WOOD CREEK - WEST 1568 
21087.0 COYOTE CREEK - CX 1569 - 

21088.0 ALVISO SU~UGH -1570 
21089,O RAVENSWOOD SLOUGH - WEST 1571 
21090.0 SOUTH BAY BASIN - BAU) 1572 

- -  . 21091.0 DUMBARTON BRIGEE- B A ~ O  - -- 
. . 

, - 1573 . - 

20013.0 NORTH SOUTH BAY - REP I 1574 _ 
20014.0 SOUTH SOUTH BAY - REP I 1575 
20008.0 BOLINAS LAGOON 1576 
21092.0 SOUTH BASIN - YOSEMITE CRK CSO 1577 
21062.0 GALLINAS CREEK-MD2O 1613 
,21065.0 SONOMA CREEK-MD3.1 1614 
21054.0 CHADBORNE SU)UGH-&I~ 1615 
21068.0 SlLVA ISLAND MARSH-MC61 1616 
21061.0 MILLER CREEK-MDI I 1617 

LONGITUDE 

122.25.17W 

HUh'D-SECS 

S 

S 

h 
h 
h 
h 
h 
h 
h 
h 

hld 
h 
h 
h 
h 
h 
h- 
h 
h 
h 
h 
h 
h 
h 
h 
h 
h 
h 
h 
h 
h 

hld 
h 
h 
h 
h 
h 
h 
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Sampling Data 

STANUM STATION IDORG DATE LEG LATITUDE 

2 1063.0 NOVATO CREEK-MD2I 1618 611 1/96 44.0 38.05.218N 
2 1069.0 SAUSALITO HARBOR-ANDERSON B.Y. 1619 6l10196 44.0 37,52,23SN 
2 1088.0 ALVISO SLOUGH 1620 6110196 44.0 37.27.400N 
2 1085.0 REDWOOD CREEK BA40 1621 6110196 44.0 37.3 1.7 15N 
200~i.0 SAN PABLO BAY-TUBBS IS. REP I 1622 611 1/96 44.0 38.06.788N 
2 1030.0 MISSION CREEK- SITE I 1732 4/1/97 50.0 37.46.298N 
21 301.0 MISSION CREEK- MID GRADIENT 1733 4/1/97 50.0 37.46.492N 
21 302.0 MISSION CREEK- END GRADIENT 1734 4/1/97 50.0 37.46.656N 
2001 1.0 ISLAIS CREEK 1735 4/1/97 50.0 37.44.869N 
21 303.0 ISLAIS CREEK- MID GRADIENT 1736 4/1/97 50.0 37.44.853N 
2 1304.0 ISLAIS CREEK- END GRADIENT 1737 4/1/97 50.0 37.44.869N 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 1738 412197 50.0 38.01.981N 
21 305.0 PEYTON SUIUGH- MID GRADIENT 1739 4/2l97 50.0 38.02.028N 
21306.0 PEYTON SLOUGH- END GRADIENT 1740 4/2/97 50.0 38.02.203N 
20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 37.53.967N 
21029.0 SAN FRANCISCO- PIER 7 1742 4/1/97 50.0 37.47.996N 

37.47.583N 
37.45.807N 
37.52.413N 

21 308.0 WARM WATER COVE #2 1747 4/1/91 50.0 37.45.16~ 
20013.0 N. SOUTH BAY- REP #I 1749 4/16/97 51.0 37.34.267N 
20007.0 SAN PABLO BAY-ISLAND #I- REP I 1750 4/15/97 51.0 38.06.299N 
2 104 1.0 GUADALUPE SLOUGH 175 1 4/16/97 51.0 37.26.512N 
2 1309.0 SAN BRUNO CHANNEL #2 1752 4\16/97 51.0 37.38.979N 
21023.0 PACIFIC DRYDOCK - YARD 1 1753 4/15/97 51.0 37.47.164N 
2 1026.0 OAKLANDFRUllVALE 1754 4/15/97 51.0 37.46.141N 
21 310.0 SAN LEANDRO BAY-SITE 3 1755 4/17/97 51.0 37.44.495N 
2131 1.0 SAN LEANDRO BAY-SITE 4 1756 4/17/97 51.0 37.44.618N 
21 3 12.0 SAN LEANDRO BAY-SITE 5 1757 4/17/97 51.0 37,45,114N 
21313.0 SAN LEANDRO BAY-SITE 6 1758 4/17/97 51.0 37.45.1 1 IN 
21314.0 SAN LEANDRO BAY-SITE 7 1759 4/16/97 5 1.0 37.45.563N 
2 13 15.0 PG&ULEVINSON 1760 411 6/97 5 1.0 37.42.130N 
21056.0 SELBY - S2 1761 4/15/97 51.0 38.03.355N 
21401.0 ZENECA MARSH #I 1795 10/6197 55.0 37.54.656N 
21402.0 ZENECA MARSH #2 1796 1016/97 55.0 37.54.61 SN 
2i403.0 ZENECA MARSH #3 . 1797 101619t 55.0 37.~4.608~ 
2140.1.0 CARLSON CREEK REFERENCE 1798 I016197 55.0 37.54.5 1 8N 
21401.0 ZENECA MARSH #I 1799 12/3/97 , 56.0 37.54.656N 

LONGITUDE 

122.30.881 W 
122.29.869W 
122.01.140W 
1 22,l 1.800W 
122.25.1 25W 
122.23.806W 
122.23.564W 
122.23.303W 
122.23.538W 
1 22.23.28 1 W 
122,23,137W 
122.06.753W 
122,06,744W 
122.06.790W 
122.27.884W 
122.23.805W 
122.23.386W 
122.23.17 1 W 
122,30.206W 
122.22.46W 
122.08.983W 
122.19.740W 
122,01.87 1 W 
122.22872W 
122.1 4,855W 
122.13.869W 
122.12.429W 
122.12.390W 
122.12.574W 
122.13,071W 
122.13.094W 
122.24.655W 
122.15.033W 
122.20.087W 
122.19.985W 
122.19.838W 
122,19.826W 
122.20.087 W 

HUND-SECS CISLAT 

h 38.08696660 
h 37.87057500 
h 37.45666660 
h 37.52858330 
h 38.11314100 
h 37.77 163300 
h 37.77486667 
h 37.77760000 
h 37.74781700 
h 37.74755200 
h 37.7478 1667 
h 38.03301000 
h 38.03380200 
h 38.0367 1900 
h 37.89945000 
h 37.79993333 
h 37.79305000 
h 37.76345000 
h 37.87355000 
S 37.75444444 

hld 37.57 1 1 1667 
hld 38.10498333 
hld 37.44 186667 
hld 37.64965000 
hld 37.78606667 
hld 37.76902400 
hld 37.74158333 
hld 37.74363333 
hld 37.75190000 
hld 37.75 185000 
hld 37.75938333 
h 37.70216667 

hld 38.05591667 
hld 37.9 1093300 
hfd 37.91025000 
hld 37.91013330 
hld 37.90863300 
hld 37.91093300 

CISLONG DEPTH 
122.51468330 1 
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Sampling Data 

STANUM STATION . . - -1DORG DATE LEG -LATITUI)E .LONGITUDE HUND-SEO GISLAT .CISLONG DEPI'H 

21402.0 ZENECA MARSH #2 1800 12/3/97 56.0 37.54.615N 122.19.985W h/d 37.9 1025000 122.33308000 0.5 
' 2 1404.0 CARLSON CREEK REFERENCE 1801 12/3/97 56.0 37.54.540N 122.19.825W h 37.90900000 122.3304 1660 0.5 
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Appendix C 

Analytical Chemistry Data 



Section 1 

Trace Metal Concentrations 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION 
20005.0 PARADISE COVE-REP I 

PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABLO BAY-T~JBBS IS.-REP 1 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PABLO BAY-ISLAND #I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK 
OAKLAND INNER HBR.-TODD SHIPYD 
OAKLAND INNER HBR.-SCHNTTZER 
PACIFIC DRYDOCK YARD 1 
PACIFIC DRYDOCK YARD 2 
NORTH GOVEJNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN LEANDRO BAY-SITE 1 - 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
S~IGBERGER S L ~ U G H -  NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SU)UGH-NEAR SAND PT. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRlDG 
NORTH RESERVE FLEET-SUISUN 

lDORG DATE 
1398 9/7/94 

LEG METADATA - 
35.0 BPTC3137.TXT 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0. 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
38.0 
39.0 

Page 

BPTC3137.TXT 
BPTC3 I37.TXT 
~ m 3  137 TXT 
BPTC3 137.TXT 
BPTC3137.TXT 
BPTC3 137.TXT 
BPTC3 137.TXT 
BPK3 137.TXT 
BPTC3 I37.TXT 
BPTC3 137.TXT 
BPTC3137.TXT 
BPTC3 137.TXT 
BPTC3 I37.TXT 
CHM38'4 1 .TXT 
CHM38-41 .TXT 
CHM38-4 1 .TXT 
CHEM3846.TXT 
CHEM3846.TXT 
CHM38-41 .TXT 
CHM38-41 .TXT 
CHM38-4 1 .TXT 
CHM38-4 1 .TXT 
CHEM3846.TXT 
CHM38-4 1 .TXT 
CHEM3846.TXT 
CHEM3846.TXT 
CHEM3&I(,.TXT 
CHEM3846.TXT 
c & M ~ ~ ; ~ ~ . T x T  
CHEM3846.TXT 
CHM38-4 1 .TXT 
CHEM3846.TXT 
CHEM384O.TXT 
CHEM3846.TXT 
CHEM384h.TXT 
CHEM3846.TXT 
CHEM3846.TXT 
CHEM384h.TXT 

I of 12 

TMMOIST ALUMINUM 
-9.00 -9.00 
-9.00 .--9.00 

. -9.00 -9.00 
-9.00 -9.00 
-9.00 -9100 
-9.00 -9.00 

. -9.00 -9.00 
-9.00 -9.00 
-9.00 -9.00 
-9.00 -9.00 
-9.00 . -9.00 
-9.00 -9.00 
-9.00 -9.00 
-9.00 -9.00 

- - -  -67.70 - 95400.00- 
60.80 50300.00 
58.50 35 100.00 
72.40 65800.QO 
58.60 39800.00 
69.30 72500.00 
63.20 50600.00 

. - 
62.60 6020d.00 
47.90 38600.00 
47.52 -9.00- 
67.70 6sji.00 
66.30 41 200.00 
60.00 -9.00 
52.00 -9.00 
42.40 78800.00 

. . 

58.42 .. ..-9.00. 
33.66 -9.00 
54.30 6 1900.00 
56.44 -9.00 
52.48 -9.00 
43.00 -9.00 
39.39 -9.00 
59.41 -9.00 
57.58 -9.00 
50.00 -9.00 

ANTIMONY ARSENIC CADMIUM 
-9.000 -9.000 -9.0000 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION IDORG DATE LEG METADATA TMMOIST 

2 1002.0 SOUTH RESERVE FLEET-SUISUN 1479 5/1/95 39.0 CHEM3846.TXT 53.00 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLEJO MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SlTE I 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- hWlO 
HILL SLOUGH- MF2l 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLUO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD2O 
NOVATO CREEK- MDZl 
TOLAY CREEK MOUTH- MD3 1 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 

39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 

Page 

ALUMINUM 

-9.00 

ANTIMONY 

-9.000 

ARSENIC 
-9.000 

CADMIUM 
-9.0000 ' 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION IDORG DATE LEG METADATA TMMOIST A L M N U M  ANTIMONY ARSENIC 

21067.0 RICHMOND ROD AND GUN 1547 10126195 40.0 CHEM3R46.TXT 47.00 -9.00 -9.000 -9.000 
SILVA ISLAND MARSH- MC61 
SAUSALITO-HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERBA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND 1 CLIPPER COVE 
CORTE M,ADERA MARSH - MCSl 
SANSOME STREET CSO - PlER 3 1 
HOWARD STREET cso 
BRANNAN STREET CSO - PlER 32 
CENTRAL BASIN - INNER 

2 1077.0 CENTRAL BASJ - OUTER 9 12/6/95 41.0 60.00 66400.00 1.350 17.280 
I - 

21079.0 GASHOUSE COVE - LAGUNA ST. CSO 1561 12/7/95 41.0 C H E M ~ M ~ . T ~ ~  62.60 7 1000.00 0.566 16:450 
2 1080.0 PACIFIC DRYDOCK - 1 -T4 
2108 1.0 PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL 
21084.0 S.F. AIRPORT-  SO^ 
21085.0 REDWOOD CREEK - BA40 
21086.0 REDWOOD CREEK- WEST 
21087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 
2 1089.0 RAVENSWOOD SLOUGH - WEST 
21090.0 SOUTHBAY BASIN - BA20 
21091.0 DUMBARTON BRIDGE - BA30 
2001 3.0 NORTH SOUTH BAY - REP I 
20014.0 S0UTH:SOUTH BAY - REP 1 - - - ~ - 

200b810 BOLINAS LA_GOON- .- 

21092.0 SOUTH BASIN - YOSEMITECRK CSO 
2 1062.0 GALLINAS CREEK-MD20 
21065.0 SONOMA CREEK-MD33 
2 1054.0 CHADBORNE SLOUGH-MFI 3 
21068,O SlLVA ISLAND MARSH-MC61 
2 106 I .o MILLER CREEK-MDI I 
2 1 ~ 3 . 0  NOVATO'CREEK-MDZI 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
2 1088.0 ALVISO SLOUGH 

4 1.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 
41.0 CHEM3846.TXT 
4 1.0 CHEM3846.TXT 

1 4  1.0 CHEM3w.TXT 
41.0 C H E M ~ M ~ ~ T X T  
4 1.0 CHEM3846.TXT 
44.0 CHEM3846.TXT 
44.0 CHEM3846.TXT 
44.0 CHEM3846.TXT 
44.0 CHEM384h:TXT 
44.0 CHEM3846.TXT 
44.0 CHEM384h.TXT 
44.0 ^ C H E M ~ ~ ~ ( ~ . T X T  
44.0 CHEM384ti.TXT 
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CADMIUM 

-9.0000 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION 

21085.0 REDWOOD CREEK RA40 
20006.0 SAN PABLO BAY-TUBRS IS. REP I 

21 301.0 MISSION CREEK- MID GRADIENT 

2 1303.0 ISLAIS CREEK- MID GRADIENT 
21 304.0 ISLAIS CREEK- END GRADIENT 
2 1006.0 PEYTON SLOUGH-UPPER-SITE 2 
21 305.0 PEYTON SLOUGH- MID GRADIENT 
2 1306.0 PEYTON SLOUGH- END GRADIENT 
20005.0 PARADISE COVE- REFERENCE 
21029.0 SAN FRANCISCO- PIER 7 
21074.0 HOWARD STRJXT CSO 
2 1076.0 C-SIN - INNER 
2 1307.0 WALDO POINT 
21308.0 WARM WATER COVE #2 
20013.0 N. SOUTH BAY- REP#I 
20007.0 SAN PABU) BAY-ISLAND #I- REP I 
2 104 1.0 GUADALUPE SLOUGH 
21 309.0 SAN BRUNO CHANNEL #2 
21023.0 PACIFIC DRYDOCK - YARD 1 

21 3 12.0 SAN LEANDRO BAY-SITE 5 
21313.0 SAN LEANDRO BAY-SITE 6 

SELBY - S2 
ZENECA MARSH #I  
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 

IDORG DATE LEG METADATA TMMOIST ALUMINUM ANTIMONY 

1621 6/101')6 44.0 CHEM3846.TXT 57.00 -9.00 -9.000 
1622 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1744 
1745 
1746 
1747 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1795 
1796 
1797 
1798 
1799 
l ROO 
1801 

ARSENIC CADMIUM 

-9.000 -9.0000 
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Trace Metal Conccntrations in Sediment (ppm) 

STANUM STATION - - IDORG DATE LEG CHROMIUM COPPER IRON LEAD MANGANESE MERCURY NICKEL SILVER . 

20005 0 PARADISE COVE-REP I 1398 9/7/94 35.0 -9.000 -9 00 -9 0 -9.000 -9 00 -9.0000 -9.000 -9.0000 
20005 0 PARADISE COVE-REP 2 
20005 0 PARADISE COVE-REP 3 
20006 0 SAN PABLO BAY-TURBS IS.-REP I 
20006.0 SAN PABLO BAY-TUBBS IS -REP 2 
20006 0 SAN PABLO BAY-TUBBS IS.-REP 3 
20007.0 SAN PABLO BAY-ISLAND #I-REP I 
20007.0 SAN PABLO BAY-ISLAND #I-REP 2 
20007.0 SAN PABLO BAY-ISLAND #I-REP 3 
20009.0 TOMALES BAY-MARCONI COVE-REP 1 
20009.0 TOMALES BAY-MARCONI COVE-REP 2 
20009 0 TOMALES BAY-MARCONI COVE-REP 3 

20010.0 CASTRO COVE-EVS04 
2001 1.0 ISLAIS CREEK 
21021 .o OAKLAND INNER HBR.-TODD SHIPYD 
2 1022.0 OAKLAND INNER HBR.-SCHNmR 
21023.0 PACIFIC DRYDOCK YARD I 
21024.0 PACIFIC DRYDOCK YARD 2 
21025.0 NORTH GOVERNMENT ISLAND 

OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE I 
SA- 

21032.0 POTRERO POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I 
21034.0 SOUTH INDIA BASIN-Sm 2 
21035.0 SIERRA POINT 
21036.0 OYSTER POINT (WEST)-SITE I 
21037.0 OYSTER POINT (EAST)-SITE 2 
21038.0 , SAN BRUNO CHANNEL 
21039 0 STEINBERGER SLOUGH- NR MOUTH 

21040 0 STEINBERGER SLOUGH-NR FREEWAY 
21 04 1.0 GUADALUPE SLOUGH 
2 1042 0 MAYFlELD SLOUGH-NR COOLEY LDNG 

21043.0 ' MAYFIELD SLOUGH-NEAR SAND PT 
2001 3 0 1 NORTH-SOUTH BAY-REFERENCE 
2001 4 0 SOUTH-SOUM BAY-REFERENCE 
21046 0 MOWRY SLOUGH 

COYOTE SLOUGH-@FIXED RIR BRIDG 
NORTH RESERVE FLEET-SUISUN 

-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 

213.000 
2 12.000 
136.000 
-9.000 
-9.000 

282.000 
220.000 
236.000 
285.000 
-9.000 

226.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
166.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
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Trace Metal Concentrations in Sediment (ppm) 

STANkIM STATION 

21002.0 SOUTH RESERVE FLEET-SUISUN 
21003.0 PACHECO CR-NEAR MOUTH-SITE I 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
2100~.0 PEYTON SLOUGH-MOUTH-SITE I 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 
2l00?.4 . YALLEIO-MARE ISLAND-NORTH SIDE 
21008.6 VALLUO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABLO BAY-IS. #I REFERENCE 
21010.0 SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
2 10 12.0 CASTRO COVE 
2101 3.0 POINT PORTRERO- SITE I 
21014.0 POINT PORTRERO- SITE 2 
21015.0 SANTA W CHANNEL- END 
21016.0 RICHMOND HARBOR 
2101 7.0 RICHMOND INNER HBR.-HOFFMAN MR 
21018.0 CERRITO CREEK MOUTH 
2 1019.0 CORDORNICES CREEK MOUTH 
2 1020.0 EMER WILLE MARSH 
21029.0 SAN FXANCISCO- PIER 7 
21030.0 MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 . 

21049.0 DOW CHEMICAL- KIRKER CREEK 
2 1050.0 GRIZZLY BAY- RMP BF20 
21051.0 BOYNTON SWUGH- MFIO 
21052.0 HILL SLOUGH- MR1 
21053.0 SUISUN SLOUGH 
21054.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELRY - S2 
2 1058.0 PG&E-VALLWO-COAL GAS PLANT 
21059.0 PETALUMA RIVER MOUTH- BD20 
21060.0 MILLER CREEK- MDIO 
21061.0 MILLERCREEK-MDII 
21062.0 GALLINAS CREEK- MD20 
21063.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD3I 
21065.0 SONOMA CREEK- MD33 
2 1006.0 NAPA SI-OUGH- MD32 

IDORG - 
1479 
I 4x0 
14R1 
1482 
1483 
14x4 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1506 
1507 
1508 
1529 
1530 
1531 
1532 
IS33 
1534 
1535 
1536 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
IS46 

DATE LEG CHROMIUM COPPER IRON 

5/1/95 39.0 -9.000 -9.00 -9.0 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 277.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 231.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 185.000 
39.0 304.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 159.000 
39.0 476.000 
39.0 218.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 229.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
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LEAD - 
-9.000 

MANGANESE 

-9.00 

MERCURY NICKEL SILVER 
0.3220 ' -9.000 -9.0000 



Trace Metal Concentrations,in Sediment (ppm) 

STANUM STATION IDORG DATE LEG CHROMIUM COPPER IRON LEAD MANGANESE MERCURY NICKEL SILVER 
21 067 0 RICHMOND ROD AND GUN 1547 1012W95 40.0 -9.000 -9.00 -9.0 -9.000 -9.00 0.3270 -9.000 -9.0000 
21068.0 SILVA ISLAND MARSH- MC61 1548 10125195 40.0 -9.000 -9.00 -9.0 -9.000 -9.00 -9~0000 -9.000 -9:0000 
21069.0 SAUSALITO HARBORzANDERSON B.Y. 1549 10126195 40.0 -9.000 -9.00 -9.0 -9.000 -9.00 ' 0.4550 
20006.0 SAN PABU) BAY-TUBBS IS.-REP #I 15.51 10126/9~5 40.0 -9.006 -9.00 -9,O -9.000 -9.00 0.3510 
20005.0 ' PARADISE COVE-REP #I 1552 10126/95 40.0 249.000 48.30 43300.0 19.700 303.00 0.3270 
21057.0 LAKE MERRIT - MW #307.5 1537 12/7/95 41.0 -9.000 -9.00 -9.0 -9.000 -9.00 0.97 10 
21070.0 YERBA BUENA ISLAND - NAVAL STN 1550 12/7/95 41.0 :9.000 -9.00 -9.0 -9.000 -9.00 0.2570 
2 I07 1.0 / TREASURE ISLAND - CLIPPER COVE 1553 12/7/95 41.0 -9.000 -9.00 -9.0 -9.000 -9.00 0.3240 
21072.0 ' CORE MADERA MARSH - MC5l I 

1554 12/5/95 41.0 -9.000 -9.00 -9.0 -9.000 -9.00 0.3940 
21073.0 SANSOME STREET CSO - PIER 3 1 1555 12/6/95 -41.0 218.000 48.70 45000.0 15.100 313.00 0.2710 
21074.0 j HOWARD STREETCSO 1556 12/6/95 41.0 257.000 48.60 36500.0 41.300 220.00 0.3380 

-ET CSO - PIER 32 1557 12/6/95 41.0 247.000 57.90 49000.0 15.800 364.00 
21076.0 ~CEN~XAL BASIN - INNER 1558 12/6/95 41.0 202.000 98.70 46000.0 55.300 . 319.00 

i C ~ R A L  BASIN - OUTER I559 12/6/91_41.0 188.000 73.10 44300.0 32.900 473.00 
.O GASHOUSE COVE- UGUNA ST. CSO - 1561 12/7/95 41 .O 233:000 - 67.90 - -50800.0 26.000 - 302.00 

21 080.0 / PACIFIC DRYDOCK - I -T4 
2108 1.0 1 PACIFIC DRYDOCK.- PPD #3 
21082.0f S.F. AIRPORT - SEAPLANE HARBOR 

41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41 .O -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 - 9 . m  -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 -9.000 -9.00 
41.0 196.000_ 20.80 
41.0 -9.000 -9.00 
41.0 -9.m -9.00 
41.0 -9.000 -9.00 
44.0 -9.Oqo -9.00 
44.0 -9.000 -9.00 
44.0 128.000 62.10 
44.0 109.000 36.50 
44.0 -9.000 -9.00 
44.0 -9.000 . -9.00 
44.0 -9.000 -9.00 
44.0 -9.000 -9.00 
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Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION IDORG DATE LEG CHROMIUM COPPER IRON LEAD MANGANESE MERCURY NICKEL SILVER 
2 1085.0 REDWOOD CREEK BA40 1621 6/10/96 44.0 -9.000 -9.00 -9.0 -9.000 -9.00 0.3410 ' -9.000 -9.0000 
20006.0 SAN PABLO BAY-TURBS IS. REP I 1622 611 1/96 44.0 -9.000 -9.00 -9.0 -9.000 -9.m <: 0.3700 -9.000 -9.0000 

1732 4/1/97 50.0 559.000 313.00 80500.0 2100.000 1050.00 7.6800 -9.000 14.8000 
21301.0 MISSION CREEK- MID GRADIENT 1733 4/1/97 50.0 70.800 56.80 26500.0 127.000 2 16.00 0.4140 -9.000 1.5300 

GRADIENT. . . 1.7.344/1/97 50 fl 229.000 102.00 86700.0 T 6 0 0  fQ3.00 
1735 4/1/97 50.0 141.000 86.10 33800.0 190.000 264.00 

21303.0 ISLAIS-CREEK- MID GRADIENT 1736 4/1/97 50.0 138.000 96.90 58300.0 87.500 448.00 
21304.0 ISLAIS CREEK- END GRADIENT 1737 4/1/97 50.0 215.000 116.00 81100.0 84.100 53 1.00 
2 1006.0 PEYTON SLOUGH-UPPER-SITE 2 1738 4/2/97 50.0 127.000 3780.00 158000.0 1 140.000 650.00 
21305.0 PEYTON SLOUGH- MID GRADIENT 1739 4/2/97 50.0 141.000 386.00 61200.0 63.100 1050.00 
2 1306.0 PEYTON SLOUGH- END GRADIENT 1740 4/2/97 50.0 76.800 132.00 35100.0 23.800 492.00 
20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 180.000 68.10 65400.0 22.300 730.00 
21029.0 SAN FRANCISCO- PIER 7 1742 4/1/97 50.0 -9.000 -9.00 -9.0 -9.000 -9.00 
21074.0 HOWARD STREET CSO 1744 4/1/97 50.0 -9.000 -9.00 -9.0 -91000 -9.00 - 

6.0 CENTRAL BASIN - INNER 1745 4/1/97 50.0 -9.000 -9.00 -9.0 -9.000 -9.00 
21 307.0 WALDO POINT 1746 4/2/97 50.0 -9.000 -9.00 -9.0 -9.000 
2 1308.0 WARM WATER COVE #2 1747 4/1/97 50.0 -9.000 -9.00 -9.0 -9.000 -9.00 
20013.0 N. SOUTH BAY- REP#I 1749 4/16/97 51.0 -9.000 -9.00 -9.0 -9.000 -9.00 
20007.0 SAN PABLO BAY-ISLAND #I- REP I 1750 4/15/97 . 51 .O -9.000 -9.00 -9.0 -9.000 -9.00 
21041.0 GUADALUPE SLOUGH 1751 4/16/97 51.0 -9.000 -9.00 -9.0 -9.000 -9.00 
21309.0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 169.000 54.00 52100.0 143.000 379.00 

21056.0 SELRY - S2 1761 4/15/97 51 .O -9.000 -9.00 -9.0 -9.000 -9.00 -9.0000 
21401.0 ZENECA MARSH#I 1795 10/6/97 55.0 30.200 373.00 313000.0 180.000 66.60 5.5400 
21402.0 ZENECA MARSH #2 1796 1016197 55.0 44.400 624.00 336000.0 72.200 49.60 1.0700 
21403.0 ZENECA MARSH #3 1797 10/6/97 55.0 141.000 450.00 112000.0 102.000 352.00 2.1500 
21404.0 CARLSONCREEKREFERENCE 1798 1016l97 55.0 -9.000 -9.00 -9.0 -9:(WX1 -9.00 -9.0000 
21401.0 ZENECA MARSH #I 1709 1213197 56.0 -9.000 -9.00 -9.0 -9.000 -9.00 -9.0000 
21402.0 ZENECA MARSH #2 1800 IU3/Q7 56.0 -9.000 -9.00 -9.0 -9.000 -9.00 -9.0000 
21404.0 CARISON CREEK REFERENCE 1801 12/3/97 56.0 -9.000, -9.00 -9:O -9.000 -9.00 -9.0000 
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Trace Mctal Concentrations in Sediment (ppm) 

STANUM STATION IDORC DATE LEG SELENIUM 
20005.0 PARADISE COVE-REP I 1398 9/7/94 35.0 -9.000 

PARADISE COVEREP 2 
PARADISE COVE-REP 3 
SAN PABLO BAY-TUBBS IS.-REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PABLO BAY-ISLAND #I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK 
OAKLAND INNER HBR.-TODD SHIPYD 
OAKLAND INNER HBR.-SCHNITZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN LEANDRO B- I 

POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE 1 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRlDG 
NORTH RESERVE FLEET-SUISUN 

35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
35.0 -9.000 
38.0 0.540 
38.0 0.410 
38.0 0.690 
38.0 -9.000 
38.0 -9.000 

38.0 - 3 38.0 0.330 

38.0 -9.000 
38.0 0.490 
38.0 -9.000 
38.0 -9.000 
38.0 -9.000 
38.0 -9.m 
38.0 -9.000- - 

38.0 -9.000 
38.0 0.520 
38.0 -9.000 
38.0 -9.000 
38.0 -9.000' 
38.0 -9.000 
38.0 -9.000 
38.0 -9.000 
39.0 -9.000 
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- - TIN - ZINC -ASBATCH - SEBATCH -TMBATCH-- TMDATAQC - - ~ - - 

-9.0000 -9.0000 -9.00 -9.00 -9,00 ' -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 - 
-9.0000 -9.00% -9.00 -9.00 . . -9.00 -9 
-9.0000 -9.0000. -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 
-9.0000 -9.0000 -9.00 -9.00 -9.00 -9 . 6.00. .. -- - . . - . - . . . . . . - - . - 

4.6600 247.6006 16.00 
- -  

16.00 -4 

3.7600 210.0000 16.00 16.00 16.00 -4 

4.4900 374.0000 16.00 16.00 16.00 -4 .- 

-9.0000 341.0000 20.00 20.00 8.00 -4 
-9.0000 147.0000 20.00 20.00 - 8.00 -4 

4.6400 0 !if 16.00 16.00 4 .28.0000 646.0000 16.00 16.00: . -4 

3.9400 417.0000 16.00 16.00 16.00- - -4 
3.8700 16.00 16.00 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
4.0100 265.0000 16.00 16.00 16.00 4 
-9.0000 103.0000 20.00 20.00 8.00 -4 

-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 -4 

- 9 . m  92.pooO 2P.F' . . 20.00 8:@ . . - 4 -  - -  

-9.0000 - -9;0000 - -9.00 -9.00 - 97~16- -4 . . . . . .. . 
-. . 

-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
. .  . . 

2.8100 141.0000 16.00 16.00 16.00 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 4 
-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
- 9 . 0  -9.0000 -9.00 -9.00 97.16 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 - -4 
'-9.0000 -9.0000 -9.00 -9.00 97.16 -4 
-9.0000 -9.0000 -9.00 -9.00 97.16 -4 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION IDORC DATE LEG SELENIUM TIN ZINC ASBATCH SEBATCH 

21002.0 SOUTH RESERVE FLEET-SUISUN 1479 511195 39.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLUO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SlTE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SITE 2 
W W  CHEMICAL KIRKER CREEK 
GRIZZLY BAY- RMP BFLO 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF2 1 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLEJO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- M113 1 
SONOMA CREEK- MD33 
NAPA SLOUGH- MlJ.32 

39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 2.270 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 2.030 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 0.580 
39.0 0.270 
39.0 -9.000 
39.0 -9.000 
39.0 -9.000 
39.0 0.400 
39.0 -8.000 
39.0 0.410 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 0.315 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 -9.000 
40.0 - 9 . 0  
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STANUM STATION 

2 1067.0 RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERBA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
CORE MADERA MARSH - MC5 I 
SANSOME STREET CSO - PlER 3 1 
HOWARD STREET CSO 
BRANNAN STREET CSO - PlER 32 
CENTRAL BASIN - INNER 
EZNTRAL BASTN - OUTER - 

- 

GASHOUSE COVE - LAGUNA ST. CSO 
PACIFIC DRYDOCK - I-T4 
PAClFlC DRYDOCK - PPD #3 
S F. AIRPORT - SEAPLANE HARBOR 
S.F. AIRPORT - CENTRAL 
S.F. AIRPORT - SOUW 
REDWOOD CREEK - BA40 
REDWOOD CREEK - WEST 
COYOTE CREEK - CX- 
ALVISO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BA20 
DUMBARTON BRIDGE - BA30 
NORTH SOUTHBAY -REP I - 
SOUTH SOUTH BAY - REP I - 
BOLINAS LAGOON 
SOUTH BASIN - YOSEMITE CRK CSO 
GAUINAS CREEK-MD2O 
SONOMA CREEK-MD33 
CHADBORNE SLOUGH-MF13 
SlLVA ISLAND MARSH-MC61 
MILLER CREEK-MDI I 
NOVATO CREEK-MD2I 
SAUSALITO HARBOR-ANDERSON B Y 
ALVISO SLOUGH 

Trace Metal Concentrations in Sediment (ppm) 
. .- 

IDORG -DATE LEG SELENIUM TIN 

1547 I0126195 40.0 - -9.000 -9.0000 
'1548 10125/95 40.0 -9.000 -9.0000 
1549 10126195 40.0 - 9 m  -9.0000 
1551 10/26/95 40.0 -9.000 -9.0000 
1552 10126/95 40.0 0.324 2.5200 
1537 12/7/95 41.0 -9.000 -9.0000 
1550 12/7/95 41.0 -9.000 -9.0000 
1553 12/7/95 41.0 -9.000 -9.0000 
1554 12/5/95 ' 41.0 -9.000 -9.0600 
1555 12/6/95 41.0 0.396 1.9800 
1556 12/6/95 41 .O 0.260 4.1700 
1557 12/6/95 41.0 0.432 2.9700 
1558 12/6/95 41.0 0.450 2.7300 

. .- 
I559 --12/6/95 41.0 - 01430 - - -  2.2600 
1561 12h'/95 41.0 0.464 2.7200. 

. 1562 12/7/95 41:O -9.000 -9.0000 
1563 12/1/95 41.0 -9.000 -9.0000 
1564 12/6/95 41.0 -9.000 -9.0000 
1565 12/6/95 41.0- -9.000 -9.0000 
1566 12/6/95 41.0 -9.000 -9.0000 

: 1567 i2/5/95 41.0 . -9300 -9.ofjoo 
1568 12/6/95 41.0 -9.000 -9.oOqO 

- 1569 12/5/95 41.0 -9.000 -9.0000 
1570 12/5/95 41.0 -9.000 -9.0000 
1571 - 12/5/95 41.0 -9.000 -9.0000 

- 1572 12/5/95 41 .O -9.000 -9.0000 
1573 12/5/95 41.0 -9.000 -9.0000 
157.4 12/6/95 41.0- 0.163 - 1.31.00 
1575 .12/6/9s 4i.0, -9.000 -9.0000 
1576 12/5/95: 41.0 -9.000 -9.oqOO 

1577 I2/6/BS 41.0 -9.000 -9.009l 
1613 6110196 44.0 -9.000 -9.0000 
1614 6/11/96 44.0 -9.000 -9.0000 
1615 611 1/96 44.0 0.360 2.0300 
1616 .~6110196 44.0 0.230 1.1400 
1617 6110196 44.0 -9.000 -9.0000 
1618 611 1/96 44.0 -9.000 -9.0000 
1619 6110196 44.0 -9.000 -9.0000 
1620 6110/96 44.0 -9.000 -9.0000 
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ZINC 

-9.0000 
-9.0000 
-9.0000 
-9.0000 
150.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
155.0000 
133.0000 
150.0000 
202.0000 

- 143.0000 
168.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
103.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
100.0000 
157.0000 
-9.0000 
-9 0000 
-9.0000 
-9.0000 



Trace Metal Concentrations in Sediment (ppm) 

STANUM STATION IDORG DATE LEG SELENIUM TIN ZINC ASBATCH SFBATCH 

21085.0 REDWOOD CREEK RA40 1621 6/10/96 44.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
LO BAY-TUBBS IS. REP I 1622 611 1/96 44.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 c 

98.10 
21 301.0 MISSION CREEK- MID GRADIENT 98.10 
21 302.0 MISSION CREEK- END GRADIENT 98.10 
2001 1.0 ISLAIS CREEK 1735 4/1/97 50.0 0.450 6.8900 350.0000 98.20 98.10 
21 303.0 ISLAIS CREEK- MID GRADIENT 1736 4/1/97 50.0 0.841 5.6300 322.0000 98.20 98.10 
21 304.0 ISLAIS CREEK- END GRADIENT 1737 4/1/97 50.0 0.701 5.6800 343.0000 98.20 ' 98.10 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 1738 4/2/97 50.0 0.623 72.7000 4680.0000 98.20 98.10 
21305.0 PEYTON SLOUGH- MID GRADIENT 1739 , 4/2/97 50.0 1.160 3.8400 741.0000 98.20 98.10 
2 1306.0 PEYTON SLOUGH- END GRADIENT 1740 4/2/97 . 50.0 0.536 2.9500 718.0000 98.20 - 98.10 
2 h 5 . 0  PARADISE COVE- REFERENCE 1741 4/3/97 50.0 0.437 3.1400 191.0000 98.20 98.10 
21029.0 SAN FRANCISCO- PIER 7 1742 4/1/97 50.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
21074.0 HOWARD STREET CSO 1744 4/1/97 50.0 -9.000 -9.00M) -9.0000 -9.00 -9.00 
21076.0 CENTRAL BASIN - INNER 1745 4/1/97 50.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
2 1 307.0 WALDO POINT 1746 4/2/97 50.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
2 1308.0 WARM WATER COVE #2 1747 4/1/97 50.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 

-20013.0 N.SOUlHBAY-REP#I 1749 4/16/97 51.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
20007.0 SAN PABM BAY-ISLAND#I- REP I 1750 4/15/97 51.0 -9.000 -9.0000 -9.ooOo -9.00 -9.00 
2 104 1.0 GUADALUPE SLOUGH 1751 4/16/97 51.0 -9.000 -9.0000 -9.0000 -9.00 -9.00 
21309.0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 -9.000 4.6900 268.0000 -9.00 -9.00 

. 21023.0 PACIRC DRYDOCK - YARD I 1753 4/15/97 51.0 0.819 20.5000 1730.0000 98.20 98.10 
-9.00 
98.10 
98. LO 
98.10 
98.10 
98.10 
-9.00 

SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARISON CREEK REFERENCE 

TMBATCA TMDATAQC 

97.17 -4 
. 97.16 -4 

97.17 -4 
97.17 -4 
97.17 -4 
97.17 -4 
97.17. -4 
97.17 -4 
97.17 - 4 .  
97.17 -4 
97.17 -4 
97.17 4 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
97.17 -4 
97.17 -4 
-9.00 -9 
97.17 -4 

97.17 -4 
97.17 -4 
97.20 -4 
97.17 -4 
-9.00 -9 
-9.00 -9 
98.20 -4 
98.20 -4 
98.20 -4 
-9.00 -9 
-9.00 . -9 
-9.00 -9 
-9.00 -9 

Page 120f 12 



Section 2 , 

Acid Volatile Sulfides and Simultaneous Extracted Metals Concentrations 
, 





Acid Volatile Sulfides and Simultaneous Extracted Metals Concentrations (ppm) 

STANUM STATION IDORC DATE LEG AVS-BATCH AVSDATAQC 
21030.0 MISSION CREEK- SITE I 1732 4/1/97 50.0 24.10 -4 

MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
PAClHC DRYDOCK - YARD I 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
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Section 3 

Pesticide Concentrations 
1 

I 



Pesticide Concentrations (ppb) 

STANUM STATION -1DORG DATE LEG SOWEIGHT SOMOIST ALDRIN CCHLOR TCHLOR ACDEN GCDEN CLPYR 
21021.0 OAKLAND INNER HBR.-TODD SHIPYD 1498 4/18/95 38.0 10.51 61.30 -8.000 0.520 1.010 -8.000 -8.000 2.00 
21022.0 OAKLAND INNER HBR.-SCHNITZER 
21023.0 PACIFIC DR?DOCK YARD I 
2 1024.0 PACIFIC DRYDOCK YARD 2 
Y m  
21026.0 OAKLANDFRUITVALE 
21027.0 SAN LGNDRO BAY-SITE 1 
21028.0 SAN LEANDRO BAY -SITE 2 
21032.0 POTRERO POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I 
2 1034.0 SOUTH INDIA BASIN-SITE 2 
21035.0 SIERRA POINT 
21036.0 OYSTER POINT (WEST)-SITE I 
21037.0---OYSTER POINT (EAST)-SITE 2 
2 1038.0 SAN BRUNO CHANNEL 
21039.0 STEINBERGER SLOUGH- NR MOUTH 
21040.0 STEWBERGER SLOUGH-NR FREEWAY 
2 1041.0 GUADALUPE SLOUGH 
21042.0 M A W E L D  SLOUGH-NR COOLEY LDNG 
21043.0 MAYFIELD SLOUGH-NEAR SAND FT. 
2001 3.0 NORTH-SOUTH BAY-REFERENCE 
20014.0 SOUTH-SOUTH BAY-REFERENCE 
21046.0 MOWRY SLOUGH 
21047.0 COYOTE SLOUGH-@FIXED RIR BRlDG 
2 1001.0 NORTH RESERVE FLEET-SUISUN 
21002.0 SOU% RESERVE FLEET-SUISUN 
21003.0 PACHECO CR-NEAR MOUTH-SITE 1 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 

-- 21005.0- PE-~~-ON SLOUGH-MOUTH-SITE I 
21006;o PEYTON SLOUGH-UPPER-SITE 2 
2 1007.0 VALLEIO-MARE ISLAND-NORTH SIDE 
21008.0 VALLEJO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABU) BAY-IS. #I REFERENCE 
21010.0 SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
2 10 12.0 CASTRO COVE . 

2 10 13.0 POINT P ~ R T R E R O -  SITE I 
2 101 4.0 POINT PORTRERO- SITE 2 
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Pesticide Concentrations (ppb) 

STANUM STATION IDORG 

21015.0 SANTA FE CHANNEL- END 1492 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PlER 7 
MISSION CREEK- SITE I 
MlSSlON CREEK- SITE 2 
LXIW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BFZO 
BOYNTON SMUGH- MFIO 
HILL SLOUGH- MF2l 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLEIO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- 8020  
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- MD31 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERBA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MCS I 
SANSOME STREET CSO - PlER 3 1 
tlOWARI) STREET CSO 
IIKANNAN STREET CSO - PlER 32 

DATE LEG SOWEICHT 

5/1/95 39.0 10.08 

ALDRIN - 
-9.000 

TCMOR ACDEN 

-9.000 - -9.000 

CLPYR - 
-9.00 
0.5 1 
0.46 
-9.00 
-9.00 
-9.00 
2.59 
19.20 
1.63 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-8.00 
-8.00 
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Pesticide Concentrations (pph) 

~TANUM STATION IDORG DATE LEG SOWEIGHT SOMOIST ALDRIN C ~ R  - TCHLOR ACDEN GCDEN CLPYR 
21076.0 CENTRAL BASIN - INNER - 1558 12/6/95 41.0 10.61 60 04 -8 000 -8.000 -8.000 -8.000 -8.000 -8.00 

CENTRAL BASIN - OUTER 
GASHOUSE COVE - LAGUNA ST. CSO 
PACIFIC DRY*K?-T~ 
PACIFIC DRYDOCK - PPD #3 
S.F. AIRPORT - SEAPLANE HARBOR 
S.F. AIRPORT - CENTRAL 
S.F. AIRPORT - SOUTH 
REDWOOD CREEK - BA40 
REDWOOD CREEK - WEST 
COYOTE CREEK - CX 
ALVISO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BA20 
DUMBARTON BRIDGE - BA30 
NORTH SOUTH BAY - REP I 
SOUTH SOUTH BAY - REP I 
BOLINAS LAGOON 
SOUTH BASIN - YOSEMITE CRK CSO 
GALLINASCREEK-MD2O 
SONOMA CREEK-MD33 - 
CHADBORNE SLOUGH-MF13 
SlLVA ISLAND MARSH-MC61 
MILLER CREEK-MDI I 
NOVATO CREEK-MD2I 
SAUSALITO HARBOR-ANDERSON B.Y. 
ALVISO SLOUGH 
REDWOOD CREEK BA40 

--200@5.0 -- - SAN PABLO BAY-TUBBS IS REP 1 1622 611 1/96 - - 44.0 10.13 ~- 49.75 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 
2 1 0 3 0 1 ) - - ~ 1 ~ ~ 1 0 ~  CREEK- SITE 1 1732 4/1/97 50.0 30.41 - 7 39.47 -8.000 54.300 1 1.500 -9.000 30.70- 

2 1305.0 PEWON SLOUGH- MID GRADIENT 1739 4/2/97 50.0 30.48 64.47 -8.000 -8.000 -4.000 1.330 -9.000 1.76 
2 1306.0 PEYTON SLOUGH- END GRADIENT 1740 4/2/97 50.0 30.79 55.70 -8.000 0.836 -8.000 -8.000 -9.000 1.54 
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Pesticide Concentrations (ppb) 

STANIIM STATION IDORC. DATE LEG SOWEICEIT SOMOIST ALDRlN CCHLOR TCHLOR ACDEN GCDEN CLPYR 
20h5.0 PAKAI>ISE COVE- REFERENCE 1741 4/3/97 50.0 30.38 55.30 -8.000 0.243 -8.000 -8.000 -9.000 0.41 
21029.0 SAN FRANCISCO- PIER 7 1741 4/1/97 50.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 
21074.0 HOWARD STREET CSO 1744 4/1/97 50.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 
21076.0 CENTRAL BASIN - INNER 1745 4/1/97 50.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 

' 21?07.0 WALDO P~)INT 1746 4/2/97 50.0 30.17 - 57.48 -8.000 -8.000 -8.000 -8.000 -9.000 -8.00 . 

21308.0 WARM WATER COVE #2 
. .. 

1747 4/1/97 50.0 30.21 57.40 -8.000 0.290 -8.000 -8.000 -9.000 0.84 
20013.0 N. SOUTH BAY- REP #I 1749 4/16/97 51.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 
20007.0 SAN PABLO BAY-ISLAND #I- REP I -1750 4/15/97 51.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00~ 
2,041.0 GUADALLIPE SLOUGH 1751 4/16/97 51.0 -9.00 -9.00 -9.000 -9.000 ' -9.000 -9.000 -9.000 -9.00 
2lW9.0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000 -9.00 

21312.0 SAN LEANDRO BAY-SITE 5 1757 4/17/97 51.0 14.95 48.70 -8.000 9.870 
21 313.0 SAN LEANDRO BAY-SITE 6 1758 4/17/97 51.0 19.32 52.68 -8.000 2.920 4.420 0.307 -9.000 0.45 ' 

SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 . 

ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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STANUM STATION 
21021 0 OAKLAND INNER HBR.-TODD SHIPYD 

21027 0 SAN LEANDRO BAY-SITE I 
21028.0 SAN LEANDRO BAY -SITE 2 
21032.0 POTRERO POINT-WARM WATER COVE 
21033 0 NORM INDIA BASIN-SITE I 
21034 0 SOUTH INDIA BASIN-SITE 2 
21035.0 SIERRA POINT 
21036.0 OYSTER POINT (WEST)-SITE I 
21037.0 OYSTER POINT (EAST)-SITE 2 
21038 0 SAN BRUNO CHANNEL 
21039 0 STEINBERGER SLOUGH- NR MOUTH 
2 1040 0 STEINBERGER SLOUGH-NR FREEWAY 
21041.0 GUADALUPE SLOUGH 
21042 0 MAYHELD SLOUGH-NR COOLEY LDNG 
21043.0 MAYFIELD SLOUGH-NEAR SAND PT. 
20013.0 NORTH-SOUTH BAY-REFERENCE - ' 
20014.0 SOUTH-SOUTH BAY-REFERENCE 
21046.0 MOWRY SLOUGH 
21047.0 COYOTE SLOUGH-@FIXED WR BRlDG 
21001 0 NORTH RESERVE FLEET-SUISUN 
21002.0 SOUTH RESERVE FLEET-SUISUN 
21003.0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVEBRIDGE-SITE 2 
21005.0 PEYTON SLOUGH-MOUTH-SITE I _: 
21006 0 PEYTON SLOUGH-UPPER-SITE 2 
21007 0 VALLWO-MARE ISLAND-NORTH SIDE 
21008 0 VALLUO-MARE IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS. #I REFERENCE 
21010 0 SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
2 101 2 0 CASTRO COVE 
2101 3 0 POINT PORTRERO- SITE 1 
210140 POINTPORTRERO-SITE2 

IDORG - 
1498 
1499 
I 500 
1501 
1502 
1503 
1504 
1505 
1509 
1510 
151 1 

1512 
1513 
1514- 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1478 
1479 
1480 
1481 

Pesticide Concentrations (ppb) 

D A m  OPDDD 
-8.000 1.13 
-8.000 1.91 
-8.000 15.50 
-9.000 -9.00 
-9.000 -9.00 
-8.000 3.40 
-8.000 16.10 
-8.000 5.76 
-8.000 0.74 
-9.000 -9.00 
-8.000 - 1.44 
-9.000 -9.00 
-9.000 -9.00 
-9.000-- -9.00 
-9.000 -9.00 
-9.000 -9.00 
-9.000 -9.00 
-8.000 3.89 
-9.000 -9.00 
-9.000 -9.00 
-9.000-- -9.00 
-9.000 -9.00 
-9.000 -9.00 
-9.000 -9.00 
-9.000 -9.00 
-9.000 - -9.00 
-9.000 -9.00 
-9.000 -9.00 

-910%. -- -9.00 
-8.000 0.68 
-9.000 -9.00 
-9.000 -9.00 
-9.000 -9.00 
-9.000 . -9.00 
-9.0001 -9.00 
-8.000 15.40 
-9.000 -9.00 
-9.000 -9.00 

PPDDD - 
5.760 
6.600 
63.400 
-9.000 
-9.000 
10.600 
57.100 
19.100 
5.280 
-9.000 
5.060 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
11.000 
-9.000 
-9.000 

- -9,000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
46.800 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
50 400 
-9.000 
-9.000 

.- .-- 
PPDDMU - 

-8.00 

Page 5 of 20 



Pesticide Concentrations (ppb) 

I STANUM STATION 

21015.0 SANTA FE CHANNEL- ENI) 
RICHMONI) HARBOR 
RICHMOND INNER HBR.-HOFFMAN hlR 
CERRITO CREEK MOUTH 
CORDORNICE3 CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PlER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF21 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLUO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD2O 
MILLER CREEK- MDIO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- MD31 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABU) BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERRA BUENA ISLAND - NAVAL S I N  
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MC5I 
SANSOME STREET CSO - PIER .I I 
1tOWARD STREET CSO 
PRANNAN STREET CSO - PlER 32 

DATE LEG DACTH OPDDD PPDDD OPDDE PPDDE 

5/1/95 39.0 -9.000. -9.00 -9.000 -9.00 -9.00 
PPDDMS 

-9.00 

PPDDMU - 
-9.00 

OPDDT PPDDT DICLB 

-9.00 -9.00 -9.00 

Page fi of 70 



Pesticide Concentrations (ppb) 
. . . . . . 

S'TANUM STATION 

21076.0-- CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN -OUTER 
21079.0. GASHOUSE COVE - LAGUNA ST. CSO 
21080.0 PACIFIC DRYDOCK - I-T4 
2 108 1.0, PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL 
21084.0 S.F. AIRPORT - SOUTH - 

21085.0 REDWOODCREEK - BA40 
21086.0 REDWOOD CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 
21090.0- SOUTH BAY BASIN - BA20 - . -. 

21091.0 DUMBARTON BRIDGE - BA3O 
2001 3.0 NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
20008.0 BOLINAS LAGOON, 
21092.0 SOUTH BASIN - YOSEMlTE CRK CSO 
2 1062.0 GALLINAS CREEK-MD~O 
21065.0~- SONOMA CREEK-MD33 
21054.0 CHADBORNE SLOUGH-MF13 

- 2 1068.0 SlLVA ISLAND MARSH-MC61 
21061.0 MILLER CREEK-MD~I 

- 21063.0 NOVATO CREEK-MD21 
21069.0. SA.USALlT0 HARBOR-ANDERSON B.Y. 
21088.0 ALVISO SLOUGH 
21085.0 REDWOOD CREEK BA40 -. 

. - 20006.0 SAN PAB@.BAY-~VBBS IS. REP I 
21030.0 MISSION CREEK- SITE I - 

21301.0 MISSION CREEK- MID GRADIENT - 

21 302.0 MISSION CREEK- END GRADIENT 
2001 1.0 ISLAIS CREEK 
21 303.0 ISLAIS CREEK- MID GRADIENT 
21 304.0 ISLAIS CREEK-END GRADIENT 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 
2 1305.0 , PEYTON SLOUGH- MID GRADIENT 
2 1306.0 PEYTON SLOUGH- END GRADIENT 

OPDDE 

-8.00 
-8.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

- -9.00 
-9.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 .. 

-8.00 
-8.00 
-8.00 
-8.00 
1.03 
-8.00 
-8.00 
-8.00 
-8.00 

PBDE PPDDW - PPDDMU OmDT PPDDT 

1.73 -8.00 -8.00 --8.00 1.49 
1.43 ' -9.00 -8.00 -8.00 -8.00 
1.91 -9.00 . -8.00" ' -8.00 -8.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 - -9.00 -9.00 
-9.00 . -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 . -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 - -9.00. - -9.00 - -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-8.00 -9.00 . -8.00 -8.00 -8.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
'-9.00 -9.00 , -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 - -9.00 -9.00 -9.00 
6.33 -8.00 -8.00 -8.00 -8.00 
1.70 -8.00 -8.00 -8.00 -8.00 
-9.00 -9.00 -9.00 4.00 -9.00 
-9.00 -9.00 -9.00 -9.00 ;9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 -9.00 -9.00 -9.00 
-9.00 -9.00 .... -9.00 .-9.00 -9.00 
-9.00 -9.00 - -9.00 -9.00 - --  ~9.00 .. . . . - .  . . .- 

15.50 -9.00 - - -8.00 - 11.90 15.60 
11.60 -9.00 ; 1.04 - -8.00 9.10 
5.41 -9.00 -8.00 -8.00 1.64 
10.90 -9.00 -8.00 -8.00 7.85 
27.40 -9.00 2.28 -8.00 4.35 
10.40 -9.00 -8.00 -8.00 3:86 . 

5.58 -9:00 1.63 - -8.00 -8.00 
-8.00 -9.00 -8.00 5.90' 2.44 
8.10 -9.00 3.35 . -8.00 1.55 
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Pesticide Concentrations (ppb) 

STANUM STATION IDORC DATE LEG DACTH OPDDD PPDDD OPDDE PPDDE PPDDMS PPDDMU OPDDT PPDDT DICLB 
20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 1.08 3.370 -8.00 3.31 -9.00 -8.00 -8.00 1.68 1.29 

21029.0 SAN FRANCISCO- PIER 7 1742 4/1/97 50.0 -9.000 ,-9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 
2 1074.0 HOWARD STREET CSO 1744 4/1/97 50.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 
21076.0 CENTRAL BASIN - INNER 1745 4/1/97 50.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

2 1307.0 WALDO POINT 1746 4/2/97 50.0 -8.000 -8.00 4.390 -8.00 1.15 -9.00 -8.00 -8.00 -8.00 -8.00 

21 308.0 WARM WATER COVE #2 1747 4/1/97 50.0 -8.000 0.85 3.190 -8.00 -8.00 -9.00 0:65 0.43 2.09 1.03 

2001 3.0. N. SOUTH BAY- REP # I  1749 4/16/97 51.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

20007.0 SAN PABW BAY-ISLAND # I  - REP I 1750 4/15/97 51.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

21041.0 GUADALUYE SLOUGH 1751 4/16/97 51.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

2 1309.0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

21023.0 PACIFIC DRYDOCK - YARD I 1753 4/15/97 51.0 -8.000 16.70 63.000 4.48 45.30 -9.00 6.47. 7.89 25.90 14.70 

23.50 . -9.00 
10.70 -9.00 1.16 3.92 1.66 

2 13 15.0 PG&YLEVINSON 1760 4/16/97 51.0 -8.000 2.81 9.778 -8.00 4.92 -9.00 0.80 0.24 2.73 1.56 
21056.0 SELBY - S2 1761 4/15/97 51.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 .-9.00 -9.00 -9.00 
21401.0 ZENECAMARSH#I 1795 10/6/97 55.0 -8.000 76.40 269.000 14.10 44.00 -9.00 -8.00 18.40 50.00 27.40 

21402.0 ZENECA MARSH #2 1796 10/6/97 55.0 -8.000 25.60 88.200 -8.00 13.70 -9.00 1.61 12.80 163.00 24.40 

21403.0 ZENECA MARSH #3 1797 1016197 55.0 11.100 30.50 169.000 -8.00 50.20 -9.00 22.50 270.00 22.10 35.20 

21404.0 CARLSON CREEK REFERENCE 1798 1016197 55.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

21401.0 ZENECA MARSH #I 1799 12/3/97 56.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

21402.0 ZENECA MARSH #2 1800 12/3/97 56.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 

21404.0 CARLSON CREEK REFERENCE 1801 12/3/97 56.0 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 



Pesticide Concentrations (ppb) 

STANUM STATION IDORG DATE LEG DIELDRIN ENDO-I ENDO-11 
2 1021 .O OAKLAND INNER HBR.-TODD SHIPYD 1498 4/18/95 38.0 -8.000 -8.000 -8.00 
21022.0 O A K L A N D S C H N I T Z E R  

( 21023.0 PACIFIC DRYDOCK YARD I 
21024.0 PACIFIC DRYDOCK YARD 2 1501 4/17/95 38.0 . -9.000 -9.00 -9.00 

21025.0 NORTH GOVERNMENT ISLAND 1502 4/17/95 38.0 -9.000 -9.000 -9.00 

SAN 1-EANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 - 

SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYRELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT. 
NORTH-SOUTH BAY -REFRENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRIDG 
NORTH RESERVE FLEET-SUISUN 
SOUTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE 1 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLWO-MARE ISLAND-NORTH SIDE 
VALLUO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SlTE I 
POINT PORTRERO- SlTE 2 

ES04 ENDRIN ETHION 
-8.00 -8.00 -9.00 

HCHA - 
-8.000 

HCHG HCHD 
-8.000 -8.000 
-8.000 -8.000 
-8.000 -8 000 
-9.000 -9.000 
-9.000 -9.000 
-8.000 -8.000 
-8.000 -8.000 
-8.000 -8.000 
-8.000 -8.000 
-9.000 -9.000 
-8.000 -8.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 --9.000 - 

-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-8.000 -8.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 

.. -. 
-8.000 18.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-9.000 -9.000 
-8.000 -8 000 
-9 000 -9.000 
-9.000 -9.000 
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I Pesticide Concentrations (ppb) 

STANUM STATION IDORC DATE LEG DIELDRIN ENDO-I ENDO-11 

21015.0 SANTA FECHANNEL- END 1492 5/1/95 . 39.0 -9.000 -9.000 -9.00 

21016.0 RICHMOND HARBOR 1493 5/1/95 39.0 0.540 -8.000 -8.00 

21017.0 RICHMOND INNER HBR.-HOFFMAN MR 1494 5/1/95 39.0 0.900 -8.000 -8.00 

21018.0 CERRITO CREEK MOUTH 1495 5/1/95 39.0 -9.000 -9.000 -9.00 

21019.0 CORIIORNICES CREEK MOUTH 1496 5/1/95 39.0 -9.000 -9.000 -9.00 

21020.0 EMERYV~LLE MARSH 1497 5/1/95 39.0 -9.000 -9.oCKl -9.00 

21029.0 SAN FRANCISCO- PIER 7 1506 5/1/95 39.0 -8.000 -8.000 -8.00 
030.0 MISSION =K- SITE I 1507 5 7 1 ~ 9 ~ 9 &  I. -8.00 

21031.0 MISSION CREEK- SITE 2 1508 5/2/95 39.0 0.380 -8.000 -8.00 
21049.0 DOW CHEMICAL- KIRKER CREEK fir9 rm2%'95 40.0 -9.000 -9.--9.00 
21050.0 GRIZZLY BAY- RMP BF20 1530 10/27/95 40.0 -9.000 -9.000 -9.00 

2105 1.0 BOYNTON SLOUGH- MFLO 1531, 10/28/95 40.0 -9.000 -9.000 -9.00 

21 052.0 HILL SLOUGH- MF2I 1532 10/28/95 40.0 -9.000 -9.(K)O -9.00 

2i0~3.0 SUISUN SLOUGH 1533 10/27/95 40.0 -9.000 -9.(wx) -9.00 

21054.0 CHADBORNE SLOUGH- MF13 1534 10127/95 40.0 -9.000 -9.000 -9.00 
21055.0 SEMPLE POINT-M.W. VA-7 1535 10/27/95 40.0 -9.000 -9.000 -9.00 

21056.0 SELBY - S2 1536 10/27/95 40.0 -8.000 -8.000 -8.00 

2 1058.0 PG&E-VALLEIO-COAL GAS PLANT I538 10/27/95 40.0 -9.000 -9.000 -9.00 

21059.0 PETALUMA RIVER MOUTH- BD2O 1539 10126/95 40.0 -9.l?oO -9.000 -9.00 

21060.0 MILLER CREEK- MDIO 1540 10/26/95 40.0 -9.000 -9.000 -9.00 

21061.0 MILLER CREEK- MDI I ' 1.541 10/26/95 40.0 -9.000 -9.000 -9.00 

21062.0 GALLINAS CREEK- MD20 1542 10126195 40.0 -9.000 -9.000 -9.00 

21063.0 NOVATO CREEK- MD21 1543 10/26/95 40.0 -9.000 -9.000 -9.00 

21 064.0 TOLAY CREEK MOUTH- MD3 1 1544 10/26/95 40.0 -9.000 -9.000 -9.00 . 

21065.0 SONOMA CREEK- MD33 ' 1545 10/26/95 40.0 -9.000 -9.000 -9.00 

21066.0 NAPA SLOUGH- MD32 1546 10126195 40.0 -9.000 -9.000 -9.00 

21067.0 RICHMOND ROD AND GUN 1547 10/26/95 40.0 -9.000 -9.000 -9.00 

21068.0 SlLVA ISLAND MARSH- MC61 1548 10/25/95 40.0 -9.000 -9.000 -9.00 

2 1069.0 SAUSALlTO HARBOR-ANDERSON B.Y. 1549 10/26/95 40.0 -9.000 -9.000 -9.00 
20006.0 SAN PABLO BAY-TUBBS IS.-REP #I  . 1551 10/26/95 40.0 -9.000 -9.000 -9.00 

20005.0 PARADISE COVE-REP #I 1552 10126/95 40.0 -8.000 -8.000 -8.00 

21057.0 LAKE MERRIT - MW #307.5 1537 12/7/95 41.0 -9.000 -9.000 -9.00 

21070.0 YERHA BUENA ISLAND - NAVAL STN ISSO 12/7/95 41.0 -9.000 -9.000 -9.00 

2107 1.0 TREASURE ISLAND - CLIPPER COVE 1553 12/7/95 41.0 -9.000 -9.000 -9.00 

21072.0 : CORTE MADERA MARSH - MCSI 1554 12/5/95 41.0 -9.000 -9.000 -9.00 

21073.0 . SANSOME STREET CSO - PIER 31 1555 1216/95 41.0 -8.000. -8.000 -8.00 

21074.0 i I.IOWARD STREET CSO 1556 IM/'>S 41.0 -8.000 - 8 .  -8.00 
21075.0 B R A N N A N  STREET CSO - PIER 32 1557 12/6/95 41 .O -8.000 -8.(KK) -8.00 

ENDRIN ETHlON 

-9.00 -9.00 

HCHA - 
-9.000 

HCHG HCHD 
-9.000 -9.000 

Page IO of 20 



Pesticide Concentrations (ppb) 

STANUM STATION IDORG DATE LEG DIELDRIN ENI)O:I ENDO-II ESO~ ENDRIN ETIUON HCHA HCHB HCHG-HCIID 
21076 0 CENTRAL BASIN - INNER 1558 12/6/95 41 0 -8 000 -8 000 -8 00 -8 00 -8 00 -9.00 -8.000 -8.00 -8 000 -8.000 
21077.0 CENTRAL BASIN - OUTER 
2 1079.0 GASHOUSE COVE - LAGUNA ST. CSO 
2 1080.0 PACIFIC D R Y W K  - I -T4 
2 108 1.0 PA,CIRC DRY DOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL 
21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 
21086.0 REDWOOD CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 
21089.0 RAVENSWOODSLOUGH - WEST 
21090.0 SOUTH BAY BASIN - BA20 . 

21091.0 DUMBARTON-BRIDGE - BA30 
20013.0 NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
20008.0 BOLINAS LAGOON 
21092.0 SOUTH BASIN - YOSEMITE CRK CSO 
,21062.0 GALLMAS CREEK-MD20 
21065.0 SONOMA CREEK-MD33 
2l054.0 CHADBOR%SU)UGH-MFI 3 
21068.0 SlLVA ISLAND MARSH-MC61 
21061.0 MILLER CREEK-MDI I 
21063.0 NOVATO CREEK-MD2I 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 jALVlSO SLOUGH 
21085.0. .!,REDWOOD CREEK BA40 

KEY l ~ - . . 
-. 

21 301.0 MISSION CREEK: MID GRADIENT 

\ 21303.0 ISLAIS CREEK- MID GRADIENT 1736 4/1/97 50.0 1'3.800 -8.000 2.71 3.96 3.04 -8.00 -8.oqO -8.00 -8.000 -8.000 1 . 

ISLAIS CREEK- END GRADIENT 1737 4/1/97 50.0 4.640 -8.000 2.79 6.70 - -8.00 -8.00 -8.000 -1 - 
21006.0 PEYTON S s 8 . 0  -8.00 0.501 -8.000 
2 1305.0 PEYTON SLOUGH- MID GRADIENT 1739 4/2/97 50.0 -8.000 -8.OM) -8.00 -8.00 -8.00 -8.00 -8.000 -8.00 2.370 -8.000 
2 1306.0 PEYTON SLOUGH- END GRADIENT 1740 4/2/97 50.0 - 8 . 0 0 0  -8.000 2.79 -8.00 -8.00 -8100 -8.000 -8.00 -8.000 -8.000 
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Pesticide Concentrations (pph) 

STANUM STATION IDORG DATE LEG DIELDRIN ENDO-I ENDO-I1 ES04 ENDRIN ETHION HCHA HCHB HCHG HCHD 
20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 -8.ocHl 0.24 -8.00 -8.00 -8.00 -8.000 -8.00 -8.000 -8.000 

SAN FRANCISCO- PIER 7 ' 

HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUAUALUPE SLOUGH 
SAN BRUNO CHANNEL#2 
PACIFIC DRYDOCK - YARD I 

2 1026.0 O A K L A N D -  1754 4/15/97 51.0 -9.000 
( 2 1  3 10.0 SAN LEANDRO BAY-SITE 3 1755 4/17/97 51.0 8.540 7 

21 3 1 1.0 SAN LEANDRO BAY-SITE 4 1756 4/17/97 51.0 11.800 
13 12.0 SAN LEANDRO BAY-SITE 5 1757 4/17/97 51.0 4.630 
13 13.0 SAN LEANDRO BAY-SITE 6 1758 4/17/97 51.0 2.040 1 
13 14.0 SAN LEANDRO BAY-SITE 7 1759 4/16/97 51.0 l l .6001  

1760 4/16/97 51.0 4.412 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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Pesticide Concentrations (ppb) 

STANUM STATION IDORG DATE LEG HEPTACHLOR HE HCB METHOXY MIREX CNONA TNONA OXAD OCDAN 
21021 0 OAKLAND INNER HBR.-TODD SHIPYD 1498 4/18/95 38 0 -8.000 -8000 0.870 -8.00 -8.000 0.320 0.640 -8.00 -8.000 
21022.0 OAKLAND INNER HBR.-SCHNITZER 1499 4/18/95 38.0 1 100 -8.000 0.290 -8.00 0.180 0.310 0.450 -8.00 -8.000 
21023.0 PACIFIC DRYDOCK YARD I 1500 4/18/95 38 0 4.340 - -8.000 0.810 -8.00 0.330 0.530 16.900 -8.00 -8.000 
21024.0 PACIFIC DRYDOCK YARD 2 1501 4/17/95 38.0 -9.000 -9.000 -9.000 -9.00 -9.000 -9.000 -9.000 -9.00 -9.000 
21025.0 NORTH GOVERNMENT ISLAND 1502 4/17/95 38.0 -9.000 -9.000 -9.000 -9.00 -9.000 -9.000 -9.000 -9.00 -9.000 

q 0 2 6 . 0  OAKLAND-FRUITVALE 1.7M) 8.000 -Oa230.. -8.00 -8.000 1.520 
2 1 0 ~ ~ 0  BAY-SITE I 1504 4/18/95 31.0 I.ZbU 8.000 1.410 -8.00- U.Y/U 0.XW 

SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE 1 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 -- - 

SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFlELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRlDG 
NORTH RESERVE FEET-SUISUN 
SOUTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE 1 
PACHECO CR-ABOVE BRIDGE-SITE 2 
P E F  sLOU&OUTH-SITE I 
PEYTON SLOUGH-UPPER-s17E 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLEIO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS #I REFERENCE 
SAN PABU) BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SITE 2 
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Pesticide Concentrations (ppb) 

STANUM STATION 

21015.0 SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTli 
EMERYVIL.LE MAKSli 
SAN FRANCISCO- PlER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF2l 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MFI 3 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLUO-COAL GAS PLANT 
PETAWMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MD I I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- MD3 1 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERBA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND -CLIPPER COVE 
CORTE MADERA MARSH - MC5 1 
SANSOME STREET CSO - PlER 3 1 
I I( )W AKI) STREET CSO 
IlRANNAN STREET CSO - PlER 32 

IDORG - 
1492 

DATE LEG 

5/1/95 39.0 

HCB METHOXY 

-9.000 -9.00 

CNONA TNONA 

-9.000 -9.000 . 
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Pesticide Concentrations (ppb) 

STANUM STATION 
- 

21076.0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN - OUTER 
21079.0 GASHOUSE COVE - LAGUNA ST. CSO 

- - 21080.0 PACIFIC DRYDOCK - 1-T4 
2108 1.0 PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL 
21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 
2 1086.0 REDWOOD CREEK - WEST 
21087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 

' 2 1089.0 RAVENSWOOP SLOUGH - WEST 
. . .- 2 1090.0 SOUTH BAY BASIN I BA20. 

21091.0 DUMBARTON BRIDGE-- BA30 
2001 3.0 NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
20008.0 BOLINAS LAGOON 
21092.0 SOUTH BASIN - YOSEMITE CRK CSO 
2 1062.0 GALLINAS CREEK-MD20 

- - 21065.0 SONOMA CREEKzMD33 
- 21054.0 CHADBORNE SLOUGH-MFI~ 

21068.0 SlLVA ISLAND MARSH-MC61 
, 21061.0 MILLER CREEK-MDI I 

. - 
21063.0 NOVATO CREEK-MD2I 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 ALVISO SLOUGH 

. . 21085.0 REDWOOD CREEK BA-40 
. ~ - 20006.0 SAN-PABLO BAY-TUBBS IS. REP I 

.. . . 

21630.0 MISSION CREEK- 5- I 
21 301.0 MISSION CREEK- MID GRADIENT 

21 302.0 MISSION CREEK- END GRADIENT 

2001 1.0 ISLAIS CREEK 
21 303.0 ISLAIS CREEK- MID GRADIENT 

2 1304.0 ISLAIS CREEK- END GRADIENT 

21006.0 PEYTON SLOUGH-UPPER-SITE 2 
2 1305.0 PEYTON SLOUGH- MID GRADIENT 
2 1306.0 PEYTON SLOUGH- END GRADIENT 

IDORG- DATE 

1558. 12/6/95 

LEG - 
41.0 

HCB - 
-8.000 

TNONA -OXAD- 
-8,000 -8.00 
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Pesticide Concentrations (ppb) 

' STANUM STATION IDORG DATE LEG HEPTACHLOR HE HCB METHOXY MIREX CNONA TNONA OXAD OCDAN 

20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 -8.000 0.276 -8.00 -8.000 -8.000 0.140 -8.00 -8.000 
2 1029.0 SAN FRANCISCO- PIER 7 
21074.0 HOWARD STREET CSO 
21076.0 CENTRAL BASIN - INNER 
2 1307.0 WALDO POINT 
21308.0 WARM WATER COVE #2 
20013.0 N. SOUTH BAY- REP #I 
20007.0 SAN PABLO BAY-ISLANI) #I- REP I 
21041.0 GUADALUPE SLOUGH 
21 309.0 SAN BRUNO CHANNEL #2 
21023.0 PACIFIC DRYDOCK - YARD I 
21026.0 OAKLAND-FRUITVALE 
21310.0 SAN LEANDRO BAY-SITE 3 
21 31 1.0 SAN LEANDRO BAY-SITE 4 
21312.0 SAN LEANDRO BAY-SITE 5 
2 13 13.0 SAN LEANDRO BAY-SITE 6 
21 314.0 SAN LEANDRO BAY-SITE 7 
2 13 15.0 PG&F/LEVINSON 
21056.0 SELBY - S2 
21401.0 ZENECA MARSH #I 
2 1402.0 ZENECA MARSH #2 
21403.0 ZENECA MARSH #3 
21404.0 CARLSON CREEK REFERENCE 
21401.0 ZENECA MARSH #I 
21402.0 ZENECA MARSH #2 
21404.0 CARLSON CREEK REFERENCE 
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Pesticide Concentrations (pph) 

STANUM STATION IDORG- DATE LEG TOXAPH 
21021.0 OAKLAND INNER HBR.-TODD SHIPYD 1498 4/18/95 38.0 -8.00 
21022 0 OAKLAND INNER HBR.-SCHNITZER 
21023 0 PACIFIC DRYDOCK YARD I 

21024 0 PACIFIC DRYDOCK YARD 2 
21025 0 NORTH GOVERNMENT ISLAND 
2 1026 0 OAKLAND-FRUITVALE 
2 1027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
21032 0 POTRERO POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I 
21034.0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
21036 0 OYSTER POINT (WEST)-SITE I 
21037.0 OYS-TER POINT (EAST):S!R 2 
21038.0 SAN BRUNO CHANNEL 
21039 0 STEINBERGER SLOUGH- NR MOUTH 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 
21041.0 GUADALUPE SLOUGH 
21042 0 MAYFIELD SLOUGH-NR COOLEY LDNG 
21043.0 MAYFELD SLOUGH-NEAR SAND PT. 
20013.0 NORTH-SOUTH BAY-REFERENCE 
20014.0 SOUTH-SOUTH BAY-REFERENCE 
21046.0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FTXED IUR BRlDG 
21001.0 NORTH RESERVE FLEET-SUISUN 
21002.0 SOUTH RESERVE FLEET-SUISUN 
21003 0 PACHECO CR-NEAR MOUTH-Sm I 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005.0 PEYTON SLOUGH-MOUTH,SITE I 
21006 0 PEYTON SLOUGH-UPPER_SITE 2 
21007 0 VALLEJO-MARE ISLAND-NORTH SIDE 
21008 0 VALLEJO-MARE IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS #I REFERENCE 
21010 0 SAN PABLO BAY- HAMILTON 
20005 0 PARADISE COVE- REFERENCE 
2 10 12 0 CASTRO COVE 
21013 0 POINT PORTRERO- SITE I 

21 01 4 0 POINT PORTRERO- SITE 2 

PESBATCH TBT TBTBATCH 
75.02 0.1600 24.0 
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Pesticide Concentrations (ppb) 

STANUM STATION 

21015.0 SANTA W CHANNEL- END 
21016.0 RICHMOND HARBOR 
21017.0 RICHMOND INNER HBR.-HOFFMAN MR 
2101R.0 CERKITO CKEEK MOUTH 
2 1019.0 C0RI)ORNICES CREEK MOUTH 
21f120.0 EMERYVILLE MARSH 
21020.0 SAN FRANCISCO- PIER 7 
ZiO3O.O MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 
21049.0 DOW CHEMICAL- KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BF20 
2105 1.0 BOYNTON SLOUGH- MFlO 
21052.0 HILL SLOUGH- MF2I 
21053.0 SUlSUN SLOUGH 
21054.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELBY - S2 
2 1058.0 PG&E-VALLEJO-COAL GAS PLANT 
21059.0 PETALUMA RIVER MOUTH- BD20 . 

21060.0 MILLER CREEK- MDlO 
21061.0 MILLER CREEK- MDI I 
21062.0 GALLINAS CREEK- MD20 
21063.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD31 
21065.0 SONOAMA CREEK- MD33 
21066.0 NAPA SLOUGH- MD32 
21067.0 RICHMOND ROD AND GUN 
21068.0 SILVA ISLAND MARSH- MC61 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
20006.0 SAN PABLO BAY-TUBBS IS.-REP #I 

20005.0 PARADISE COVE-REP #I 
21057.0 LAKE MERRIT - MW #307.5 

21070.0 YERBA BUENA ISLAND - NAVAL STN 

2107 1.0 TREASURE ISLAND - CLIPPER COVE 

21072.0 CORTE MADERA MARSH - MC51 

21073.0 SANSOME STREET CSO - PIER 3 1 
21074.0 HOWARD STREET CSO 
21075.0 RRANNAN STREET CSO - FlER 2 

IDORG - 
1492 

DATE LEG 

5/1/95 39.0 

TOXAPH PESBATCH 

-9.00 -9.00 

TBT TBTBATCH 

-9.0000 -9.0 



Pesticide Concenirations (pph) 

STANUM STATION - . . IDORG DATE LEG ,TOXAPH 

21076.0 CENTRAL BASIN - INNER 1558 12/6/95 41 0 -8.00 

GASHOUSE ~ V E  - LAGUNA ST. CSo 
PACIFIC DRYWCK - I -T4 
PAClFlC DRYWCK - PPD #3 
S.F. AIRPORT - SEAPLANE HARBOR 
S.F. AIRPORT - CENTRAL 
S.F. AIRPORT - s o h i  
REDWOOD CREEK - BA& 
REDWOOD CREEK - WEST 
COYOTE CR&K - CX 
ALVISO SLOUGH 
RAVENSWOOD-SWGH : WEST 
SOUTH BAY BASIN - B A ~ O  
DUMBARTON BRIDGE - B A ~ O  
NOR- SOW BAY - REP I 
SOUTH  SO^ BAY - RkP I 
BOLINAS LAGOON 
SOW B A S ~ N . ~  YOSEMIT~ CRK cso . . 

GA&I;INAS C~&K-M&~= - 

SONOMA CR&K-MD~? 
CHADBORNE S ~ U G H ; M F I ~  
SILVA ISLAND MARSH-MC~~I 
MILLER CREEK-MDI I 
NOVATO CREEK-MD~I 
SAUSALITO HARBOR-ANDERSON E.Y. 
ALYISO S E E H  , _ 
REDWOOD C ~ K  B A ~ .  . T, 
SAN~ABLO ~ ~ y - T U j B l j s  1s. R ~ p ~ i  

M ~ S ~ O N  CR&K- SITE I 
MISSION CREEK- MID GRADI~NT 
MISSION CREEK- END GRAD~E* 
I S ~ I S  CREEK 
i s m i s  CREEK- MID GRA~IENT 
ISLAIS CREEK- END GRAD]& 
PEYTON SLOUGH-UPPER-Skrk 2) 
PEVTON SLOUGH- MID.GRAD& 
PEYTON SLOUGH- END G R A D I E ~ T  

TBT TBTBATCH 

-9.0000 -9.0 



Pesticide Concentrations (pph) 

STANUM STATION IDORG DATE L E G  TOXAPH PESBATCH T B T  TBTBATCH 

20005 0 PAKA1)ISE COVE- REFERENCE 1741 4/3/97 50.0 -8.00 97-359 0.0300 32.0 
21029.0- SAN FRANCISCO- PIER 7 
3-1074.0 IiOWARI) STREET CSO 

CWl KAL BASIN - INNER 
WAl .I#) POINT 
WAKM WATER COVE#2 
N SOIITH BAY- REP #I  
SAN PABLO BAY-ISLANI>#I- REP I 
GUA1)ALUPE SIAIUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLAND-FRUINALE 
SAN LEANIjRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANIIRO BAY-SITE 5 
SAN LEANIJRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&VLEVINSON 
SELBY - S 2  
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 



"Section~4 

PCB .and ikochlor Concentrations 



STANUM 
2102l.O 
yj022.0 
2 !02 i .~  
21024.0 
i10Zs.o 
21026.0 
2 1027.0 
2!028.0. 
2 1032.0 
2 1033.0. 
2 I,O.W.O 
21035.0 
21036.0 

. . 
21037.0- 
21038.0 
21039.0 
21040.0 
21041.0 

- 21042.0 
21043.0 

-2OJ313.0 
2q0 14.0 
21046.0 
2 iw7.0  
21001.0 
2i002.0 
21003.0 

U9F.0 
- --2lCjO5.0 

--2_!-E:o - 

2 !OQ7:0 
tLW8.0 
2097 .0  
z_!YO.O 

2 w g . o  
2 I0  17.0 
210.1 3.0 
2 1!J,l4.0 

PCB and Arochlor Concentrations (ppb) 
. . . . 

STATION . - 

OAKLAND INNER HRK.-TODD SHIPYD 
OAKLAND INNER HBR -SCHN!TZER 
pAClF-C DRYDqcK YARD_! 
PACIFIC DRYDOCK YARD 2 
N O R M  GOVERNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN LEANDRO BAY-SITE I 
SAN LEANDRO BAY - S e  2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
S O F  !NDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-S17E I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFlELD SLOUGH-NR w % Y  LDNG 
MAYFIELD SLOUGH-NEAR SAND m 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUM BAY-REFERENCE 
MOWRY SLOUGH 
COYOTFi SLOUGH-@FIXED WR BRIDG 
NORTH RESERVE FLEET-SUISUN 
SOUTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 

- P E V N  SLOUGH-MOUTHUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLUO-MARE ISLANDNORTH SIDE 
VALLEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS #I REFERENCE 
SAN P \ B P  BAY- HAMILTON 
PAR AQ!SB COVE- RU-ERENCE 
CASTRO COVE 
POINT F R T R E R O -  SITE 1 
YOINT WRTREKO- SITE 2 

. IDORC DATE 
1498 . 4/18/95 



STANUM STATION 

21015.0 SANTA FECHANNEL- ENI) 
RICHMOND HARHOR 
RICHMOND INNER HHR -HOn;MAN MR 
CERRITO CREEK MOUTH 
COR1X)RNICE.S CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP HF20 
ROYNTON SLOUGH- MFlO 
HILL SLOUGH- MELl 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
ffi&E-VAUUO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD2l 
TOLAY CREEK MOUTH- MD3 1 
SONOMA CREEK- MD33 
NAPA SMUGH- MD3Z 
RICHMOND ROD ANI) GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARHOR-ANDERSON B Y 
SAN PARLO RAY-TUBRS IS -REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW U107.5 
YERRA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 

TORTE MADERA MARSH - MCSl 
SANSOME STREET CSO - PIER 3 1 
tIOWARD STREET CSO 
RKANNAN STREET CSO - PIFR 32 

PCB and Arochlor Coricentrations (ppb) 

DATE - 
51 1 195 
5/1/95 
511 195 
51 1/95 
5/1/95 
5/1/95 
5/1/95 
5/1/95 
5 m 5  

10/27/95 
10127/95 
llW28l95 
10128195 
1 0127195 
1 0127/95 
1 W27/95 
I W27/95 
1 W27/95 
10126/95 
1 W26/95 
IOR6/95 
l0%L6/95 
10126/95 
10126/95 
1on6/95 
1 W26/95 
lOn6/95 
I on5/95 
10126/95 
Ion6/95 
10/26/95 
12t7195 
12/7/95 
I m/95 
12/5/95 
12/6/95 
12/6/95 
1 2/6/95 

LEG - 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
41 .O 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
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Fyfj, and, Arochlor Concen!rations . .  . .  (ppb) 

STANUM STATION 

2 1076 0 CENTRAL BASIN - INNER' ' - 
CEWTR2L B A S y  - 0U,ER 
G A $ ~ @ ~ s $  C O ~ E  - L A G U ~  ST. C S ~  

p e c l n c  DRYWK : i -v, . 

~ A c i m c  D R Y ~ K  - PPD #3 
.s.F. AIRPORT - SEAPLANE HARBOR .. , 
S.F. AIRPORT - CENTRAL' 
S.F. AIRPORT 1 SOUTII . 
REDWOOD CREEK - BA40. 

RED.WW,D CREEK - WEST . . 
COYOF CREEK - CX 
A L V K ~  S.LoUGH 
RA,VENSWOOD'SL~UGH - WEST 
SO,U?H BAY BASIN - BA20 
D~U.MBARTO.N BRIDGE - BAY - 

NORTH souiii~Av - REP:I 
S o d  SOUTH-BAY - REP 1' 
F I N A S  LAGbON 
SOUTH BASIN - YOSEMITE eK CSO 
GAUINAS WK-MIJZO ' 

SONOMA CREEK-MD33 
CHADBOR" S@UGH-TI~ 
$LV.A !SLAND MARSH-MC~! 
M ~ ~ E R  CREF~<:MDI I . 
NOVATO CR&K-MDZI 
SAUSALITO HARBOR-ANDTSON . . -  B.Y. 
A L V I ~ S L Q U G H ~  ' 

R E D W ~ D  CWK BAN 
SA~PABU)-BAY-T~JB~ -- IS. REP I 
MISSION CREEK- SITE I , - - 
@@ON C R ~ K -  MID GRA- DIE.^ . . 

MLSSION CREEK- END GP_ADl.ENT 
ISLAIS CREEK . . 

!SMI~C!@: . ~ ~ ? J F W  
$ ~ ! s ,  FREEK- END GRADIENT % s z  >..,. . 

?EY?ON SM~M-UPPER-SITE 2 _ - 

PEYTON SWU,GH- MI~?GRA~)IFN 

DATE- LEG PCB5 
1 U6/95 ' 41 .O - 8 . 0  ' 
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PCB and Arochlor Concentrations (ppb) 

STANUM STATION IDORG DATE LEG PCB5 PCB8 PCB15 PCB18 PCB27 PCB28 PCB29 PCB31 PCB44 PCB49 

2(KK)5.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 0.809 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
W A L D O  POINT 
WARM WATER COVE #2 
N SOUTH BAY- REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&E/LEVINSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
C'AKLSON CREEK REFERENCE 
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STANUM STATION 
21021 0 OAKLAND INNER HBR -TODD SHIPYD 
21022 0 OAKLAND INNER HBR -SCHNITZER 
21021 0 PACIRC DRYDOCK YARD I 
21024 0 PACIFIC DRYDOCK YARD 2 
21025 0 NORTH GOVERNMENT ISLAND 
21026 0 OAKLAND-FRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
2 1032 0 POTRERO POINT-WARM WATER COVE 
21031 0 NORTH INDIA BASIN-SITE I 
21034 0 SOUTH INDIA BASIN-SITE 2 
21015 0 SIERRA POINT 
21036 0 OYSTER POINT (WEST)-SITE I 
21017 0 OYSTER POINT (EAST)-SITE 2 
21018 0 SAN BRUNO CHANNEL 
21039 0 STEINBEHGER SLOUGH- NR MOUTH 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 
21041 0 GUADALUPE SLOUGH 
21042 0 MAYRELD SLOUGH-NR COOLEY LDNG 
21041 0 MAYFIELD SLOUGH-NEAR SAND PT 
&I 1 0  NORTH-SOUTH BAY-REFERENCE 
2001 4 o SOUTH-SOUTH BAY-REFERENCE 
210460 MOWRYSLOUGH 
21047 0 COYOTE SIDUGH-@FIXED RIR BRlDG 
21001 0 NORTH RESERVE FLEET-SUISUN 
21002 0 SOUTH RESERVE FLEET-SUISUN 
21003 0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVE BRIDGESITE 2 
21005 0 PEYTON SLOUGH-MOUTH-SITE I 
-- 
21006 0 - P E Y T F  SLOUGH-UPPER-SITE 2 
21007 o VAUO-MARE ISLAND-NORTH SIDE 
21008 o VALLEJO-MARE IS-SHIP ANCHORAGE 
20007 0 SAN PABU) BAY-IS #I REFERENCE 
210100 SAN PABU) BAY- HAMILTON 
20005 0 PARADISE COVE- REFERENCE 
210120 CASTROCOVE 
210110 FOINTPORTRERO-SITE1 
21014 0 WINT PORTRERO- SIT1 2 

PCB and Arochlor Concentrations (pph) 
. . -. . ~ 

DATE LEG PCB52 PCB66 PCB70 
4/18/95 38.0 2.410 1.840 1.900 - 
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PCB and Arochlar Concentrations (pph) 

STANUM STATION IDOR(; 
2101 5.0 SANTA FE CHANNEL- END 1492 

RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CEKRITO CREEK MOUTH 
CORlXlRNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PlER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
1iIU SLX)UGH- MRl  
SCllSUN SLOUGH 
CHADBORNE SLOUGH- MFI3 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PGXtE-VAUUO-COAL GAS P W  
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD2 l 
TOLAY CREEK MOUTH- MD3 1 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBRS IS.-REP#I 
PARAI>ISE COVE-REP #I 
LAKE MERRIT - MW a~n7.s  
YERHA HUENA ISLANI) - NAVAL STN 
TREASURE ISLANI) - CLIPPER COVE 
CORTE MADERA MARSH - MCSI 
SANSOME STREET CSO - PlER 31 
I!OWAHI) STREET CSO 
IiRANNAN STREET CSO - PlER 32 

DATE. - 
5/1/95 
5/1/95 
S/I/YS 
5/1/95 
51 1 I95 
51 1 /95 
5/1/95 
5/1/95 
5 /m5  

10/27/95 
10127/95 
l(V28/95 
IW28/95 
10127/95 
10/27/95 
10/27/95 
10/27/95 
1 0127/95 
10126195 
10126195 
Ion6195 
Ion6195 
10126/95 
10126195 
10126/95 
Ian6195 
l0126f95 
10125/95 
1 0/26/95 
1 0126/95 
10/26/95 
I 2/1/95 
12/1/95 
12/1/95 
12/5/YS 
I UWS 
I ' J m 5  
I Urn5 

LEG - 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 



PCB and Arochlor Concentrations (ppb) 
. . . -. 

STANUM STATION 
. - 

2 107h,(i CENTRAL BASIN - INNER 
.. . 

21077.& CENTRAL BASIN - O U 5 R  

2!@.1. G ~ ~ S H ~ U S E ~ E  - LiqCUNA ST. FC? 
210!9.$ PACIFIC D ~ Y ~ O C K  !_-T4 
2 108 l .O PACIFIC DRYDOCK - PPI) #3 
z1ox2.o S.F. AIRPORT : SEAPLANE HARBOR 
21083.0 S.F. A I R ~ R T  - CENTRAL 
21084.0 S.F. A!RmRT - SOUTH 
21085.6 REDWT~D CREEK - B A ~ O  

21086.0 RE1)WOOD CREEK - WEST 

2 I OR?.? COYOF CREEK - cx 
2 1088.0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 

.. . 21*0 SO-JTii . BAY BASIN . . - .- BA2O 
21091.~ DUMBAR~TONBRIWE - BAS ~ ~ 

200!3:0 NORTH SO= BAY - REP I 

20014.0 S O V  SOUTH BAY. - REP I 

2w8.0. BOLINAS LAGOON 
21092.0 S O ~ . B A S I N  - YOSEMITECRK cso 
21062.0 GALLINAS CREEK-MD20 

. 2IW5,O. S Q N O M A C ~ K - M D ~ ~  ' ~. 

. - 2IOsP.O CHADBORNE SLDUGH-MF13 
21068.0 SILVA I S ~ N D  MARSH-MC~I 
21061 o MILLER ;CREEK-MDI I: 
21P63.0 NOV&TOCR~EK-MD~I 
2 !069.0. SAUSALIT~HAR%O-R-ANDERSQN B.Y. 

2 1088.0 ALVISO SLOUGH , ; 

2 !oas.? REDW*_I?.CREEK BAW 
20006.2- SAN P&BLO.BAY-~BBS - .. -. IS. REP I 
2 1 0 ~ : o  MISS~ON_C_REK-;SI?I . - =- 

- 21301.0 MISSION CREEK- MIDGRADIE~: I 
- i 13~12.6 MISS!ON CREEK- END GRADIENT 

2"" 1.0 ISLAIS CREEK - 

2 1 :03.0. ISPIS CRES- MID G R + D ! T  
2!3e.o ISCAIS CREEK- ENDGRADIENT 
2 1 9 . 9  PEYTON SU)UGH-UPPER-SITE 2 
2 I 30s.o PEYTON sgudH;  MI^ GRADIF 

i I 3tm.o P E Y T ~ N  SWUGH--EN? GRADIENT . . 

DATE - 
12/6/95 

LEG PCB52 

41.0- 5.600 
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PCB and Arochlor Concentrations (ppb) 

STANUM STATION I W R G  DATE LEG PCB52 PCB66 PCB70 PCB74 PCB87 PCB95 PCBW PCB99 PCB101 PCBIM 

2O(K)f( 0 PAHAIMSE COVE- REFERENCE 1741 4/3/97 ,. 50.0 -8.000 -8.000 0.1 17 -8.000 -9.000 0.230 0.088 0.471 0.529 -8.000 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 

CENTRAL BASIN - INNER 
WAI-DO POINT 
WARM WATER COVE #2 

N SOUTH BAY- REP#I 
SAN PABLO BAY-ISLAND#!- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL.#2 

PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 

SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PGRrULEVlNSON 
SELRY - S2 
ZENECA MARSH # I  
ZWECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH # I  
ZENECA MARSH #2 
CAKLFON CREEK REFERENCE 
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STANUM STATION 
21021 0 OAKLAND INNER HBR TODI) SHIPYD 
21022 0 OAKLAND INNER HBR -SCHNIIZER 
21021 0 PAClRC DRYDOCK YARD I 
21024 0 PAClRC DRYDOCK YARD 2 
21025 0 NORTH GOVERNMENT ISLAND 
2 1026 0 OAKLAND-FRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
2 1028 0 SAN LEANDRO BAY -SITE 2 
21032 0 POTRERO POINT-WARM WATER COVE 
2 1013 0 NORTH INDIA BASIN-SITE I 
21034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 2 

21036 0 OYSTER POINT (WEST)-SITE I 
21037 0- OYSTER POINT (EAST)-SllE 2 - 

21038 0 SAN BRUNO CHANNEL 
21039 0 STElNBERGER SLOUGH- NR MOUTH 
21040 0 STElNBERGER SLOUGH-NR FREEWAY 
21041 0 GUADALUPE SLOUGH 
21042 0- MA'WiELD SLOUCH-NR COOLEY m N G  
21043 0 MAYFIELD SLOUGH-NEAR SAND PT. 
20013 0 NORTH-SOUTH BAY-REFERENCE 
20014 0 S O ~ - ~ O ~ B A Y - R E F E R W C E  
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRlDG 
21001 0 NORTH RESERVE FLElT-SUISUN 
21002 0 SOUTH RESERVE FLEET-SUISUN 
21003 0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005 0 PEYTON SWULJH-MOUTH-SITE 1 
21otm 0- PEYTON SLOUGH-UPPER-SITET- 
21007 0 V A U O - M A R E  ISLAND-NORTH SIDE 
21008 0 V A ~ ~ O - M A R E  IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS #I REFERENCE 
21010 0 SAN PABLO BAY- HAMILTON 
2 0 0 5  0 PARADISE COVE- REFERENCE 

- 21012 0 CASTRO COVE 
2101 1 0 POINT PORTRERO- SITE I 
21014 0 POINT PORTRERO- SITE 2 

PCB and Arochlor Concentrations (ppb) 
-- 

DATE LEG PCB110 PCB118 PCB128 -132 PCB137 
4/18/95 38.0 5.260 4.060 1.090 2.010 -8.000 
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STANUM STATION 

21015.0 SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CEKRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HIU SLOUGH- MF2I 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MFI 3 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
ffi&E-VAUUOCOAL GAS PLANT 
F';TALUH,4-R!VEP-M9LrTH- ED20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GAUINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- MD31 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307.5 
YERBA RUENA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
C'ORTE MADERA MARSH - MC51 
SANSOME STREET CSO - PIER 3 1 
IIOWARD STREET CSO 
ItHt\NNAN STREEXCSO - PIER 32 

PCB and Arochlor Concentrations (ppb) 

DATE LEG 

5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5/1/95 39.0 
5n/95 39.0 

10/27/95 40.0 
1W27/95 40.0 
IQIZ8195 40.0 
10128195 40.0 
10/27/95 40.0 
10/27/95 40.0 
10127/95 40.0 
10/27/95 40.0 
10127/95 40.0 
10/26/95 40.0 
l012&95 40.0 . 

1 o n m 5  40.0 
10126195 40.0 
10/26/95 40.0 
lOn6/95 40.0 
1012m5 40.0 
1 0 n m 5  40.0 
10/26195 40.0 
1W25195 40.0 
10126195 40.0 
10126/95 40.0 
ion6195 40.0 
12/7/95 41 .O 
12n/95 41.0 
12n/95 41.0 
1215l95 41 .O 
12/6/95 41.0 
12/6/95 41 .O 
IU(JP5 41.0. 
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- - 
STANCJM STATION 

21070 0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN -OUTER . 
21079.0 .GASHOUSE COVE - LAGUNA ST. CSO 
21080.0 PACIFIC I ) R Y I ~ K  - I-T4 
21081.0 PACIF~C DRYDOCK - PPD l j  
21082.0 S.F. AIRPORT - SEAPLANE HARBOR . 

21083.0 S.F. AIRPORT - CENTRAL . . 

21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BAG 
21086.0 REDWOOD CREEK - W S T  
2 1087.0 COYO'% CREEK - CX 
21088.0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 

. . . . 21090.0 . soupi-BAY BASIN - B A ~ )  
21091.0 DUMBARTON BRIDGE - BA30 
20013.0  NOR^ S 0 b H  BAY - REP I 
20014.0 SO- SOUTH BAY - R-m 1 
20008.0 BOLINAS LAC;OON 
21092.0 SOUTH BASIN :YOSEMlTE CRK CSO 

-21062.0 GALLINAS CREEK-MD2O 
.2l065.0 .SONOMA CREEK-MD33 
21054.0.- CHADBORNE SLIIUGH-MF13 
21068.0 SlLVA ISLAND M A R S H - ~ ~ 6 1  
21061 .o M I L I + R  CREEI(-MDI I 
21 063.0 NOVATO CREEK-MD21 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. - 
21088.0 ALVISO SLOUGH 
21085.0 REDWOOD CREEK BA40 
20006:0 SAN PABLO BA$-WBBS IS. REP I 

. 
~ ~ o ~ o . o ~ ~ M ~ s s ~ ~ _ c R ~ K ~ s ~ ' ~ ?  - 

21301.0 - MISSION CREEK- MID GRADIE-&- 
21 302.0 MISSION CREEK- END  GRAD^ 
2001 1.0 ISLAIS CREEK . . 

21303.0 ISLAIS CREEK- MII) G R A D I ~ T  
21304.0 ISLAIS  CREE^- m D  GRADIENT 
2 I006.0 PEYTC~N SLOUGH-UPPER-SITE 2 - 
21 305.0 PEYTON SLOUGH- MID GRADIENT 
21 306.0 PEYTON SLOUGH- END GRADIENT 

PCB and Arc~hlor Concentrations (ppb) 

DATE LEG PCB110 .-118: PCB128 

12/6/95 41.0 5.790 4.220 0.8H) 



PCB and Arochlor Concentrations (ppb) 

STANUM STATION 1WRG 

Z(XKlS.0 PARADISE COVE- REFERENCE 1741 
2 1029.0 SAN FRANCISCO- PIER 7 1742 
21074 0 HOWARD STREET CSO 1744 
21076.0 CENTRAL BASIN - INNER 1745 
21 307 0 WALDO POINT 
2 1308 0 WARM WATER COVE #2 
2001 3 0 N SOUTH BAY- REP #I 
20007 0 SAN PABLO BAY-ISLAND #I- REP I 
2 104 1 0 GUADALUPE SLOUGH 
21309 0 SAN BRUNO CHANNEL #2 
21023 0 PACIFIC DRYDOCK - YARD I 
21026 0 OAKLANDFRUITVALE 
213100 SAN LEANDRO BAY-SITE 3 
2 13 1 1 0 SAN LEANDRO BAY-SITE 4 
21312 0 SAN LEANDRO BAY-SITE 5 
21313 0 SAN LEANDRO BAY-SITE6 
21314 0 SAN LEANDRO BAY-SITE 7 
2 13 15 0 PG&E/LEVINSON 
21056 0 SELBY - S2 
21401 0 ZENECA MARSH #I 
2 1402 0 ZENECA MARSH #2 
21403 0 ZENECA MARSH #3 
21404 0 CARLSON CREEK REFERENCE 
21401 0 ZENECA MARSH #I 
21402 0 ZENECA MARSH #2 
2 1404 0 CARLSON CREEK REFERENCE 
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STANUM STATION A - 

21021.0 OAKLAND INNER HBR.-TODD SHIPYD 
21022 0 OAKLAND INNER HBR -SCHNITZER 
2 I023 0 PAClYC DRYDOCK YARD I 

2 LO24 0 PACLHC DRY-K YARD 2 
21025 0 NORTH GOVERNMENT ELAND 
21026 0 OAKLANDFRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
2 1028 0 SAN LEANDRO BAY -SITE 2 
21032 0 T R E R O  POINT-WARM WATER COVE 
21033 0 NORTH INDIA BASIN-SITE I 
21034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
2 1036 0 OYSTER POINT (WEST)-SITE I 
2 1037 0 OYSTER POINT (EAST)-SITE 2 
21038.0 SAN BRUNO CHANNEL 
21039 0 S-INBERGER SLOUGH- NR MOUTH 
21040.0 STEINBERGER SLOUGH-NR FREEWAY 
2 104 1 0 GUADALUPE SLOUGH 
2!042.0 MAYFIELD SLOUGH-NR COOLEY LONG 
21043 0 MAYFELD SLOUGH-NEAR SAND PT. 
2001 3 0 NORM-SOUTH BAY-REFERENCE 
2*14 0 S O U M - S O V  BAY-REFERENCE 
21046 o MOWRY SLOUGH 
21047.0 COYOTE SLOUGH-@FIXED RIR BRlDG 
2 1 00 1 0 NORTH RESERVE FLEET-SUISUN 
21002 0 SOUTH RESERVE FLEET-SUISUN . 
21003 0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005 0 PEYMN SLOUGH-MOUTH-SITE I 
2lqp6 0 . P F N  SLOUGH-UPPER-SITE-2 - - 
2@7 0 VALLEJO-MARE ISLANDNORM SIDE 
21008 0 VALLUGMARE IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS. #I REFERENCE 

21010 0 SAN PABLO BAY- HAMILTON 
20005 0 PARADISE COVE- REFERENCE 
210 1 2 0 CASTRO COVE 
2101 1 0 POINT PORTRERO- S m  I 
210140 POINTPORTRERO-SITE2 

PCB and Arochlor Concentrations (ppb) 

- IDORG. DATE -.LEG PCB156 
1498 4/18/95' 38.0 0.660- 

Page 13 of 24 



STANUM STATION 

2101 S.0  SANTA F> CHANNEL- END 
2lOlh 0 WICtIMONI> HARROW 
21017.0 RI( :HMONI) INNER HRK.-HOFFMAN MU 
2101 8.0 CIiKRITO CKEEK MOUTH . - 

2 101 9.0 CORDORNICES CREEK MOIITII 
2 1020.0 EMERY VIW;, MARSH 
2 1029.0 SAN FKANCISCO- PlER 7 
21030.0 MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 
21049.0 DOW CHEMICAL- KlRKER CREEK 
21050.0 GRIZZLY BAY- RMP BFZQ 
2105 1.0 BOYNTON SLOUGH- MFlO 
21052.0 HILL SLOUGH- MF2I 
2 1053.0 SUlSUN SLOUGH 
210.54.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POIt4T:M.W. VA-7 
21056.0 SELBY - S2 
2 1058.0 ffi&E-VALLEJOCOAL GAS PLANT 
21059.0 PETALUMA RIVER MOUTH- BDU) 
21060.0 MILLER CREEK- MDIO 
21061.0 MILLER CREEK- MDI 1 
21062.0 GAUINAS CREEK: MU20 
21063.0 NOVATO CREEK- MDZI 
21064.0 TOLAY CREEK MOUTH- MD31 
21065.0 SONOMACREEK-MD33 
21066.0 NAPA SLOUGH- MD32 
21067.0 RICHMOND ROD AND GUN 
21068.0 SlLVA ISLAND MARSH- MC61 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
2WO6.0 SAN PARLO BAY-TUBHS ISYREP #I 
20(m5.0 PARADISE COVE-REP #I 
21057.0 LAKE MERRIT - MW #307.S 
21070.0 YERBA BUENA ISLANI) - NAVAL STN 
2107 1.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 C O R E  MADERA MARSH - MCSI 
21073.0 SANSOME STREET CSO - PlER 31 
21074.0 HOWARD STREET CSO 

.2lU.7.5.0 I4KANN4N STREET CSO - PlER 32 

PCB and Arochlor Concentrations (ppb) 

DATE - 
51 1 /95 
SII/95 
SII/YS 
5/1195 
5/1/95 
5/1/95 
5/1/95 
5/1/95 
5 m 5  

I0/27/95 
10/27/95 
10/28/95 
l0128/95 
10/27/95 
10/27/95 
I 0127195 
10127195 
10127195 
1 m 5  
10126195 
1on6/95 
10/26/95 
10126195 
10/26/95 
10126195 
10/26195 
10126195 
10/25/95 
lo%L6/95 
1 On6195 
1 0/26/95 
12/7/95 
12/7/95 
12/7/95 
I2/5/95 
1 ?I6195 
12/6/95 
1 ?I6195 
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ICR.and Arochlor Concentra[ions (pph) 
- 

STANUM STATION 

21076.0 CENTRAL BASIN - INNER . - 
CENTRAL BASIN - OUTER 
GASHOUSE COVE - LAGUNA ST CSO 
PACIFIC DRYDOCK - I -T4 
PACIFIC DRYDOCK - PPD #3 
S F AIRPORT - SEAPLANE HARBOR 
S F AIRPORT - CENTRAL 
S F. AIRPORT - SOUTH 
REDWOOD CREEK - BA40 
REDWOOD CREEK - WEST 
COYOTE CREEK - C X  
ALVISO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
S O G  BAYBASIN - BA20 
I~UMBARTON BRIDGE- BAM 

- 

NORTH SOUTH BAY - REP I 
SOUTH SOUTH BAY - REP I 
BOLINAS LAGOON 
SOUTH BASIN - YOSEMITE CRK CSO 
GALLINAS CREEK-MD2O 
SONOMA e E E K - M D 3 3  
CHADBORNE SLOUGH-MF13 
SlLVA ISLAND MARSH-MC61 
MILLER CREEK-MDI I 
NOVATO CREEJC-~D21 
SAUSALITO HARBOR-ANDERSON B.Y 
ALVISO SLOUGH 
REDWOOD CREEK BA4O 
SAN PABL0,BAY-NBHS IS REP I 

. M m I O N  C ' K -  SITE I 
MISSION CREEK- GRAD-@dl' - 

MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 

DATE LEG PCBIS6  

12/6/95 41.0 -8.000 
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PCB and Arochlor Concentrations (pph) 

STANUM STATION 

20005.0 PAKAI)ISE COVE- KFFEKENCE 
21i129.o SAN I-RANCISCO- PIER 7 
21074.0 HOWARD STREET CSO 

CENTRAL BASIN - INNER 
WALDO POIIW 
WARM WATER COVE #2 
N SOUTH BAY- REP #I 
SAN PABLO BAY-ISLANDUI- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL. #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PGAEILEVINSON 
SELBY - S 2  
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH (I3 
CARLSON CREEK REFERENCE 
7ENECA MARSH (I I 
ZENECA MARSH #2 
CAULSON CREEK REFERENCE 

IUOWC DATE LEG PCB156 PCB157 PCB158 PCB170 

1741 4/3/97 50.0 -8.000 -8.(00 -8.000 0.881 
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- 
PCB and Arochlor Concentrat~ons (ppb) 

- - -  - 

STANUM STATION ~ R G - -  DATE-- -189 PCB194C-PCB195 PCB201 - PCB203 PCB% PCBU)9_ ARO1248 Am1254 
21021 0 OAKLAND INNER HBR -TODD SHIPYI) 1498 4/18/95 38.0 -8 OQ!l ' 1.400 -8 000 I 250 1 520 0.710 0.750 37 000 56,000_ 
21022 0 OAKLAND INNER HBR -SCHNIlZER 1499 4/18/95 180 -8000 1 230 -8.000 1 170 1.330 -0.730 0520 54.000 71.000 

21023 0 PACIFIC DRYIEK YARD I 1500 4/18/95 38.0 0.580 IO.I(W) 4.500 13 900 14.200 2.830 I250 1 0 0 . ~  230.000, 

21024 0 - PACIFIC DRYDOCK YARD 2 1501 4/17/95 180-0.640 7.890 2 4 2 0  -7.560 7.900 5.340 7160 93.000 500.000 

21025 0 NORTH GOVERNMENT ISLAND 1502 4/17/95 380 -8.000 2.160 0.720 1.766 1980 1.040 0.860 20.000 90.000 

21026 0 OAKLANDFRUITVALE I503 4/18/95 38.0 -8.000 1.860 O W  1580 1.880 0.790 0900 24.000 160.000 

21027 0 SAN LEANDRO BAY-SITE I 1504 4/18/95 380 -8000 5 870 1.810 5.640 5.950 3.190 6.560 220.000 270.000 

21028.0 SAN LEANDRO BAY -SITE 2 1505 4/18/95 38.0 -8.000 3.140 1 0 2 880 3.230 1.510 1.1 10 65.000 120.000 

21012 0 POTRERO POINTWARM WATER COVE IS09 5/1/95 38.0 -8.000 1.330 -8.000 1.080 1.330 -8.000 -8.000 13.000 58.000 

21033 0 NORTH INDIA BASIN-SITE I 1510 4/17/95 38.0 -8.000 -8.000 -8000 0.583 0,599 0.772 1.220 -8.000 12.000 

21034 0 SOUTH INDIA BASIN-SITE 2 IS1 l 4/18/95 380 -8.000 6.570 2.270 5.640 6.680 1.770 -8.000 80.000 99.000 

21035.0 SIERRA POINT 1512 4/17/95 38.0 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 8.800 32.000 

21036 0 OYSTER POINT (WEST)-SITE I 1513 . 4/17/95 18.0 -8.000 0.565 -8.000 0.567 0.653 -8.000 -8.000 10.000 48.000 

21037 0 _ OY=-W= IE-mSITE 2 - 1514 -- 4/17/95 38.0 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 150.000 

21038 0 SAN BRUNO CHANNJX l St 5 4-5 38.0---8.000 - 1.450 -8.000 - 1.470- - -1.600 - - 0 . M  --8.000 26.000 - - 66.000 - 

21039 0 STEINBERGER SLOUGH- NR MOUTH 1516 4/18/95 380 -8.000 0.584 -8.000 0.564 0.634 -8.000 -8.000 9.800 26.000 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 1517 4/18/95 38.0 -8 000 2.150 9.615 2.750 3 030 1.790 -8.000 110.000 -8.000 
2 104 I 0 GUADALUPE SLOUGH 1518 4/19/95 380 -8.000 -8.000 -8.000 -8.000 0.540 -8.000 -8.000 17.000 17.000 
21042 0 MAYRELD SLOUGH-NR COOLEY LDNG 1519 4/18/95 38.0 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 -8000 7.100 -8.000 
21043 0 MAYFlELDS SOUUGH-NEAR SAND PF. 1520 4/18/95 38.0 -8.000 -8.000 -8.000 -8 000 0.517 -8,000 -8 000 1 1.000 2 3 . F  
2001 3 0 NORTH-SOUTH-BAY-REFEREN--- -- I521 4/18/95 18.0 --8.000 -8.000 -8000 -8.000 -8.000 -8.000 -8.000 -8.000 -8.000 
KW)14 o--sou-TH-soUTH BAY-REFERENCE 1522--4/m3 38.0-:-8.0@- - 8 . 9  -8000 _-8.000 ~8.000 -8.000 -8.000 - -A -8.000 13.000- - 

21046.0 MOWRY SLOUGH 1523 4/19/95 380 -8.000 - 8 0 0  -8000 -8.000 -8r000 -8.000 -8.000 -8- - -16.000 
21047 0 COYOTE SLOUGH-@FIXED RIR BRlDG 1524 4/19/95 38.0 -8.000 0.640 -8 000 0.741 -8.000 -8.000 -8 000 -8.000 30.000 
21001 0 NORTH RESERVE FLEI3-SUISUN 1478 5/1/95 39 0 -8.000 -8.000 -8 000 -8.000 -8.000 -8.000 -8.000 -8.000 8.300 

- 21002 0 SOUTH RESERVE FLEET-SUISUN 1479 5/1/95 39.0 -8.000 -8000 -8.000 -8.000 -8.W -8.000 -8.000 -8.000 -8.000 
21003.0 PACHECO CR-NEAR MOUTH-SITE I 1480 5/1/95 39 0 -8.000 -8 0% -8.000 -8.000 -8.000 -8 000 -8.000 -8.000 -8.000 
21004 0 PACHECO CR-ABOVE BRIDGE-SITE 2 1481 5/1/95 39 0 -8 000 -8.000 -8.000 -8.000 -8.000 -8.000 - -8.000 -8.000 -8 000 
2 100s o -PEYTON SLOUGH-MOUTH-SITE I i a 2  s/J_/~s 39,o -9.- -9.000 -9% -9000 -9.000 -9.000 -9.000 -9.000 -9.000 

- 1483 - 5/1/95 - 39.0 - -8.000 1.26Q - 8 0 0  - 1.500- _ 1.580 --T1020 0.740 66.000 190.000 - - - - m c ~ ~ ~ ~ ~ ~  SLOUGH-UPPER-SI%E 2 -- - _ _ -- - - - 
- -- 21007 0 -VAUEJO-MARE ISLAND-NORTH SIDE -1484 5n/9S3 39.0- 18-fJ -8.000 -8 0&-- ~8.000- -8.000 - -8.000 -8.000- - -8.000- - 5 . a -  -- -- -- - 

- - 

2 1008 0 - v AUEJO-MARE IS-SHIP-ANCHORAGE 1485 5 m 5  39.0 -8.000 -8.p -8000 -8.000 -8.000 -8.060 -8000-- -8.000--23000- - -  

20007 0 SAN PABLO BAY-IS. #I REFERENCE 1486 5/2/95 390 -8.000 -8.000 -8.006 -8000 -8.000 -8000 -8.000 -8.000 7.400 

21010 0 SAN PABU) BAY- HAMILTON 1487 5/2/95 39 0 -8 000 -8.MK) -8.000 -8 000 -8.000 -8.000 -8.000 -8.000 10 000 

20M)S 0 PARADISE COVE- REFERENCE 1488 5/1/95 390 -8000 -8 00 -8000 -8.000 -8000 -8.000 -8 000 -8.000 12 000 

210120 CASTROCOVE 1489 5/1/95 390 -8000 -8(nlO -8000 -8 000 -8.000 -8.000 -8 000 -8.000 33 000 

2101 30  KNNT PORTRERO- SITE I 1490 51i195 39 0 -9000 -9 .m  97 300 -9 000 -9000 109.000 -9000 -9.060 -9 000 

21014 0 K)INT POKTRERO- SITE Z 1491 5/1/95 39 0 -9 000 -9 O(lO -8 (MI -9 000 -9 000 0.790 -9 OW -9.000 -9.000 
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STANUM - 
21015.0 

STATION 

SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CER KIT0 CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 

MISSION CREEK- SlTE I 
MISSION CREEK- SlTE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SUWGH- MF2l 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M W VA-7 
SELBY - ~2 
PGA E-VALLUGCOAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- MD3 1 
SONOMA CREEK- MD13 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TURRS IS -REP#I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #I07 5 
YEKHA HLIENA ISLANI) - NAVAL STN 
TREASURE ISLANI) - CLIPPER COVE 
C O R E  MADERA MARSII - MCTI 
SANSOME STREW CSO - PlER 71 
HOWARII STREET CSO 
RRANNAN STREkT CSO PlER 72 

PCB and Arochlor Concentralions (pph) 

DATE LEG PCB189 PCB194 PCB195 

5/1/95 39.0 -8.000 0.560 -8.000 
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. . 

STANUM STATION . . . . 

21076.0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN - OUTER 

21di9.0 GASHOUSE C O ~ E  - LA~UNA ST, CSO 
2 l ti80.h P A C ~ ~ C  ~ S R Y ~ K  - I -T4 
2 108 1.0 PACIFIC DRY &K - PPI) #j 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTKAI- 
21084.0 S.F. AIRWIRT - S~UTII. 
21085.0 ' RE1)~001) CREEK - ~ ~ 4 0  
2 1086.0 REDWOOI> CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
21088.0 ALVISO SL~UGH 
21d89.0 RAVENSWO~D SLOUGH - WkST 
21o90.0 soirr~ BAY BASIN - BAZO 
21091 .o DU~IBARTON sdiix;E - s&jO 
2091 3.0 NORTH souhi BAY - REP i. 
20014.0 SOUTH s o m  BAY - REP i 
2008.0 BOL~NAS LAGOON 
21092.0 SOUTH BASIN -.YOSEMITE CRK CSO 
21062.0 GALLINAS C~EEK-MDZO 
21065.0 SONOMA Ck&j<-~D33 
21054.0 CHADBORNE SmUGH-MF13 
21068.0 SILVA ISLAND M A R S H - ~ ~ 6 1  
21061.0 MILLER CREEK-MDI I 
2 1063.0 NOVATO CREEK-MDZI 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 ALVISOSLOUGH . ' 

2ioss.o REDWOOD CREEK BAN 
- 2 e . o  SAN FY:-&JBBS IS. REP . I . 
21050.0 iiiissio~ CR~ZK- s i 6  I 
.z13o1 .o MISSION CREEK- h ~ C i  GUADIEI~T 

,21302.0 MISSIO~~ CRE~K-  END GRADIE~T 
zooi I .o ISLAIS CREEK 
21 j0j.1) ISLAIS CREEK- M ~ D  G R A ~ I ~  
213(i4.n I S ~ ~ S  C R ~ E K -  ~ N D  GRA~~IENT 
2 1 ~ 6 . d  I~EYTON SMUGH-LJPPER-SITE 2 
51 3b5.0 PEYTON S%UGH- M l d  GRA~IEN~ 

- 21 306.0 PEYTON SLOUGH-  EN^)  GRAD^^^ 

PCB and Arochlor Conccntratioiis (ppb) 
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PCB and Arochlor Concentrations (ppb) 

STANUM STATION . IDORG DATE LEG PCB189 PCB194 PCB195 PCB201 PCB203 PCB206 PCB209 AR01248 A R O l W  

20005 O PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 0.482 -8.000 0.296 0.167 -8.000 -8.000 -8.000 -8.000 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 

CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP #I  

SAN PABLO BAY-ISLANI) # I -  REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUrnALE 
SAN l.U\NDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 

SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&FAEVINSON 
SELRY - S2 
ZENECA MARSH # I  
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH # I  
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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PCB and Arochlor Conccntral~ons (ppb) 

STANUM STATION 
21021 0 OAKLAND INNER HBR.-TODD SHIPYD 

- -21022.0 'OAKLAND INN* HBR.-SCHNITZER 
21025:o P A C I I ~ C . D % ~ K  YXRIYI 
,i 1024:0 -PA'CIRC DRYDOCK YARD 2 - 

21025.0 NORTH ~ V E R N M G N T ~ I S L A N D  
21026.0 OAKLAND-FRUTTVA& 
2 1027.0 SAN EANDRO BAY-Sf% 'I 
21028.0 SAN LEANDRO BAY -SKk 2 
21032.0 WRERO POINT-WARM W&R COVE 
21033.0 NORTH i i f ~  BAS~N-SITE I 
il034.0 S O m  INDIA BASIN-SITE 2 
21035.0 SIERRA.POINT 
2 1036:b O Y S ~ R  -@IN? (W~T)-SITE 'I 
2 I 037~0 OYSTER @NT iE;isitS.@ 2 . 

2 1038:O SAN BRUNO CHANNEL 
21039.0 STEINBERGER SLOUGH- NR &IoU?H 
21040.0 S-ER;'jER sau;tiH-iiiR h - ~ m ~ y  

2 104 1.0 'GUADALUPE SLOUGH 
2 1042.0 MAYFIELD SLOUGH-NR M I L : ~ i ~ ~ C ;  
21043:o M~YF~EU~SLOUGH-NEAR SAND PT. 
2001 3.0 NORTH-solini BAY-R-RENCE 

- - 200 14.0  SO^-^^ - B A % - R E F E R E ~ ; ~ ~  
21046.0 MOWRY SLOUGH 
.21047.0 COY& SLOUGH4WlXED WR B ~ i f f i  
21001 .o NORTH RESERVE'~%I~ET-SUISUN 
21002.0 SO~%H RESERVE FLEETSUISUN 
21003.0 PACHECO &NEAR MOUTH-SI-I%,I 
2loob:O PACHEC~ CR-ABOVE B R I ~ ~ G E - S J T ~  2 
21005':O PEMON SLOUGH-&IOU@-SITE I 
: 2 1 a f o -  -pE~+oN'~~~i;H:Up&R;sITE 2!- - - - 

- . . 

210ijii) ~ ~ - j ~ ( j : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j - ~  3 1 ) ~ .  . 

2 1008.0 VA*&LE~O-MARE is-SHIP ANCHORABE 
26607.0 SAN PABU) BAY& #I  R ~ R E N C E  
21010.0 SAN P A B M  BAY- HAMILTON 
2&kf~:0 PARADISE COVE- REFERENCE 
i ~ o i  r:o CASTRO C L ~ V E  
2 10.1 z:o Pi)iNt Pddi -~~Rb-  SITE 'I 

- .  
2 1-01 4.0 PdiNT @R~ERO--SITE 2 



PCB and Arochlor concentrations (ppb) 

STANUM STATION 

21015.0 SANTA FECHANNEL- END 
2101 6.0 RICHMOND HARBOR 
21017.0 RICHMOND INNER HBR.-HOFFMAN MR 
2101 8.0 CERRITO CREEK MOUTH 
2 101 9.0 CORDORNICES CREEK MOUTH 
21020 0 EMERYVILLE MARSH 
2 1029.0 SAN FRANCISCO- PIER 7 
21030.0 MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 
21049.0 W W  CHEMICAL- KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BF2O 
21051.0 BOYNTON SLOUGH- MFIO 
21052.0 HILL SUIUGH- MF2I 
21053.0 SUISUN SLOUGH 
21054.0 CHADBORNE SU)UGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELBY - S2 
21058.0 PG&EVAUUOCOAL GAS PLANT 
21059.0 PETALUMA RIVER MOUTH- BD20 
21060.0 MILLER CREEK- MDIO 
21061.0 MIUERCREEK-MDII 
21062.0 GALLINAS CREEK- MD20 
2 1063.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD31 
21065.0 SONOMA CREEK- MD33 
21Ofi6.0 NAPA SLOUGH- MD32 
2 1067.0 RICHMOND ROD ANI) GUN 
21068.0 SlLVA ISLAND MARSH- MC61 
21Ofi9.0 SAUSALITO HARBOR-ANDERSON B.Y. 
2WWI.O SAN PABW BAY-TUBBS IS.-REP #I 
20005.0 PARADISE COVE-REP #I 
21057.0 LAKE MERRIT - MW g307.5 
21070.0 YERBA BUENA ISLAND - NAVAL STN 
2107 1.0 TREASURE ISLAND - CLIPPER COVE 

.21072.0 CORTEMADERA MARSH - MCSl 
21073.0 SANSOME STREET CSO - PIER 3 1 
21074.0 HOWARD STREET CSO 
2 1075.0 RKANNAN STREET <'SO - PIER 32 

DATE - 
51 1 195 
51 1/95 
51 1/95 
51 1/95 
5/1/95 
5/1/95 
51 1/95 
51 1 /95 
512J95 

10/27/95 
10/27/95 
1 W2Ul95 
10/28/95 
10/27/95 
10/27195 
lOI27195 
10/27/95 
10/27/95 
Ion6195 
10126195 
Ion6195 
10126195 
10126195 
10126195 
10126195 
10126195 
10126/95 
10125195 
1 W2W5 
lW26/95 
10126195 
1 m i 9 5  
12/7/95 
12/7/95 
12/5/95 
12/6/95 
121W5 
I U W 5  

LEG - 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
39.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
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PCB and Arochlor Concentrations (pph) 
. . 

STANlIM STATION W R G  DATE LEG 

21076.0 CENTRAL BASIN - INNER IS58 12/6/95 41.0 
21077 0 CENTRAL BASIN - OCJTER 1559 
21079 0 GASHOUSE COVE - LAGUNA ST CSO 1561 
21080 0 PACIFIC DRYDOCK - I -T4 1562 
21081 0 PACIFIC DRYDOCK - PPD #3 1563 
21082 0 S F. AIRPORT - SEAPLANE HARBOR 1 564 
21083 0 S F AIRPORT - CENTRAL 1565 
21084 0 S F AIRPORT - SOUTH 1566 
21085.0 REDWOOD CREEK - BA40 1567 
2 1086 0 REDWOOD CREEK - WEST I 568 
2 1087 0 COYOTE CREEK - CX 1569 
2 I088 0 ALVISO SLOUGH 1570 
2 1089 0 RAVENSWOOD SLOlJGH - WEST 1571 
21090 0. SOUTH BAY BASIN - BA20 1572 
21091 0 DUMBARTON BRIDGE - BA30 1573 
2001 3.0 NORTH SOUTH BAY - REP I 1574 
20014 0 SOUTH SOUTH BAY - REP I 1575 
20008 0 BOUNAS LAGOON 1576 
21092 0 SOUTH BASIN - YOSEMITE CRK CSO IS77 
21062 0 GALLINAS CREEK-MD20 1613 
21065 0 *NOMA CREEK-MD33 1614 
2 1054 0 CHADBOR&SU)UGH-MFI 3 1615 
21068 0 SlLVA ISLAND MARSH-MC6I 1616 
21061 0 MILLERCREEK-MDII 1617 
21063 0 NOVA70 CREEK-MDZI 1618 
21069 0 SAUSAUTO HARBOR-ANDERSON B.Y. 1619 
2 1088 0 ALVISO SLOUGH 1620 
2 1085 0 REDWOOD CREEK BA40 1621 

- 2OW6 0 SAN !'ABLO BAY-NEBS IS R_EP f 1622 
21030 0- MISSION CREEK- SITE t -- - I732 
21 301 0 MISSION CREEK- MI~~GRADIENT 1733 
21 302 0 MISSION CREEK- END GRADIEM 1734 
2001 1 0 ISLAIS CREEK 1735 
21 303 0 ISLAIS CREEK- MID GRADIENT 17% 
2 1304 0 ISLAIS CREEK- END GRADIENT 1737 
21006 0 PEYTON SLOUGH-UPPER-SITE 2 1738 
21 305 0 PEYTON SLOUGH- MID GRADIENT 1739 
2 1306 0 PEYTON SI-OUGH END GRADIENT 1740 

PCBBATCH 
- 
75.S.OS 
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PCB and Arochlor Concentrations (ppb) 

STANUM STATION IDORG DATE L E G  AR01260  AR05460  PCBBATCH 

20005.0 PARADISE COVE- REFERENCE 1741 4/3/97 50.0 -8.000 -9.000 97-359 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WAI.DO POINT 
WARM WATER COVE #2 
N SOUTH BAY- REP#I  
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLAND-FRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANIIRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&ULEVINSON - 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
~ N E C A  MARSH #I  
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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Section! 5 

PxH Coficentiations 



PAH Concentrations (ppb) 
-- 

S'CANIIM STATION 
2 1021 0 0AKL.ANIJ INNER HHR -TODD SHIPYIJ 

OAKLANL) INNER HBR -SCHNIlZER 
PACIFIC DRYOOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLANDFRUrnALE 
SAN LEANDRO BAY-SITE I 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN RRUNOCHANNEL 
STEINRERGER SLOUGH- NR MOUTH 
STEINRERGER SUIUGH-NU FREEWAY 
GUADALUPE SLOUGH 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #i REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CAS1RO COVE 
POINT P'ORTRERO- SITE I 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR- 
RICHMOND INNER HBR.-HO-AN MR 
CERRITO CREK M O ~  
CORDORNICES CREEK MOUTH 
EMERY VlLLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SlTE 2 
I)OW CHEMICAL- KIRKER CREEK 
GKIZZ1.Y RAY- RMP RF2O 

ANT BAA 
647.00 1220.00 

BBF - 
2500.00 

BEP BPH 
!080.@ 26.50 
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STANOM STATION 

2 1051.0 ROYNTON SLOUGH- MFIO 
21052.0 HILL SLOUGH- MF2I 
21053.0 SUlSUN SLOUGH 
21054.0 CHADBORNE SLOUGH- MFI 3 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELBY - S2 
20005.0 PARAIMSE COVE-REP # I  
2 1057.0 I.AKE MERRIT - M W  U307.5 
21070.0 YERBA BUWA ISLAND - NAVAL STN 
2 107 1.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE MADERA MARSH - MC51 
21073.0 SANSOME STREET CSO - PIER 31 
2 1074.0 HOWARD STREET CSO 
2 1075.0 BRANNAN STREJZT CSO - PIER 32 
2 1076.0 CENTRAL BASIN - INNER 
2 1077.0 - CENTRAL BASIN - OUTER 
2 1079.0 GASHOUSE COVE - LAGUNA ST. CSO 
2001 3.0 NORTH SOUTH BAY - REP 1 
20014.0 SOUTH SOUTH BAY - REP I 
20008.0 BOLINAS LAGOON 
21092.0 SOUTH BASIN - YOSEMITECRK CSO 
2 1062.0 GALLINAS CREEK-MD20 
2 1065.0 'SONOMA CREEK-MD33 
210W.0 CHADBORNE SWUGH-MF13 
21068.0 SlLVA ISLAND MARSH-MC61 
21061.0 MILLER CREEK-MDI I 
2 1063.0 NOVATO CREEK-MD2I 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 AI-VISO SLOUGH 
21085.0 REDW(X)D CREEK BA40 
20006.0 SAN PABLO BAY-TUBRS IS. REP I 
21030.0 MISSIONCREEK-SITE1 
21 301.0 MISSION CREEK- M I D  GRAIIIWT 
2 1302.0 MISSION CREEK- END GRADIENT 
2001 1.0 ISLAIS CREEK 
2 1303.0 ISLAIS CREEK- MID GRADIENT 
21 304.0 ISLAIS CREEK- END GRADIENT 
ZI(WW1.0 PEYTON SI-OUGH-UPPER-SITE 2 

DATE - 
10/28/95 
10/28/95 
1 0/27/95 
10/27/95 
10/27/95 
lot27195 
10126/95 
12/7/95 
12/7/95 
12/7/95 
12/5/95 
12/6/95 
12/6/95 
12/6/95 
12/6/95 
12/6/95 
1 2/7/95 
12/6/9'5 
12/6/95 
12/5/95 
12/6/95 
6/10/96 
6/11/96 
6/11/96 
@I0196 
6/10/96 
611 1/96 
6/ IN96 
6/10/96 
6/10/96 
6/11/96 
4/1/97 
41 1 /97 
41 1197 
4/1/97 
41 1 197 
41 1 I97 
4/2/97 

PAH Concentrations (pph) 

LEG ACY 

40.0 -9.00 
40.0 -9.00 
40.0 -9.00 
40.0 -9.00 
40.0 -9.00 
40.0 9.65 
40.0 16.00 
41.0 -9.M) 
41.0 -9.00 
41.0 -9.00 
41.0 -9.00 
41.0 31.30 
41.0 53.20 
41.0 39.40 
41.0 52.30 
41.0 17.80 
41.0 23.70 
41.0 5.20 
41.0 -9.00 
41.0 -9.00 
41.0 -9.00 
44.0 -9.00 
44.0 -9.00 
44.0 -8.00 
44.0 -8.00 
44.0 -9.00 
44.0 -9.00 
44.0 -9.00 
44.0 -9.00 
44.0 -9.00 
44.0 -9.00 
50.0 28.14 
50.0 35.25 
50.0 7.42 
50.0 10.79 
50.0 14.34 
50.0 26.09 
50.0 -8.00 

ACE - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
17.10 
12.40 
-9.00 
-9.00 
-9.00 
-9.00 
70.10 
49.40 
44.00 
368.00 
39.10 
39.80 
7.36 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

234.06 
58.33 
21.16 
182.96 
25.33 
47.29 
1.25 

ANT 
-9.00 

BAA - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
68.00 
139.00 
-9.00 
-9.00 
-9.00 
-9.00 

323.00 
1040.00 
433.00 
1280.00 
641.00 
253.00 
31.80 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
6.36 
28.10 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

899.24 
1 040.25 
122.76 
3 19.32 
j97.56 
528.60 
67.99 

BAP BBF 

-9.00 -9.00 

BCP - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
82.00 
169.00 
-9.00 
-9.00 
-9.00 
-9.00 

343.00 
1070.00 
408.00 
2400.00 
599.00 
321.00 
91.80 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
35.50 
96.70 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

529.03 
859.22 
133.52 
167.80 
296.08 
460.63 
44.16 

BEP - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
59.90 
134.00 
-9.00 
-9.00 
-9.00 
-9.00 

230.00 
601.00 
399.00 
1890.00 
432.00 
188.00 
56.60 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
23.60 
69.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

601.61 
1221.05 
127.15 
260.34 
367.15 
538.48 
90.7 1 
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PAH Concentrations (pph) 

STANUM STATION I W R G  DATE I,EC ACY- ACE ANT BAA BAP - BBP BKF BCP BEP BPH - 

2 1105 0 PEYTON SLOUGH- MII>*GRADIENT 1739 ' 41~97  500 2.06 2 99 5 79 * 24 38 25 24 54.06 16.06 51.84 44.05 2 69 

3 E Y T O N  SLOUGH- ENI) GRADIENT 1749 '!!2(97 Sq.0 25.88 47.76 , 123,36 7 5 . ~  69.88 75.67 17.70 69.16 81.43 i.73 
2 t~vs .q  PARADISE COVE- RE-RENCE 1741. 41347 50.0 4.34 3.93 ' 13.53 43.26 71.80 91.33 '28.22 190.17 67.21 5:51 
21(l29.0. SAN FRANCISCO- PIER 7 . 1742 4/!/97 -7.0 -9.W -9.3 r 9 . e  -9.00 -9.m -9.F -9.03 -9.w -9.m . -9.00 
21 074.0 HOWARD STREET cso 1744 4/!!97 50.0 -9.44- - 9 .  - 9  -9.00 -9.00 -9.00 -9.00 .-9.Og -9.00 -9.00 
21076.0 CENTRAL BASIN - INNER 1745 4/1/97 50.0 -9.00 -9.Qq -9.00 9 -9.00 , -9.m -9.m. -9.00 -9.00 -9.00 

WALDO POINT 
WARM WATER COVE #2 

N SOUTH BAY- REP #I  
SAN PABU) BAY-ISLAND # I  - REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD 1 
OAKLANDFRUmvALE 
SAN L_EANDROBAY-SITE '4 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 

SAN LEANDRO BAY-SIIE 7 
PG&E'LEVINSON 
SELBY --S2 
WNECA MARSH # I  - 

ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH 81 
ZENECA MARSH #2 
CARLSON CR,FK REFERENCE 



STANUM STATION 
21021.0 OAKLANI) INNER HRR.-T0l)I) SHIPYI) 

OAKLANI) INNER HBR SCtINITL13R 
PACIFIC DRYIXKK YARD I 
PAClFlC DRYIXKK Y ARD 2 
NORTH GOVERNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN 1,FANI)RO HAY-SI 17;: I 
SAN L1:ANI)KO RAY -SITE 2 
I'OTRERO POINT WARM WATER COVE 
NOKTH INDIA BASIN-SITE I 
SCWTH INDIA BASIN-SrIE 2 
SIERRA POINT 

OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR M O U M  
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
PEYlX3N SLOUGH-UPPER-SITE 2 
VAUWO-MARE ISLAND-NORTH SIDE 
VALLEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. # I  REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SITE 2 
SANTA W CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HHR -HOFFMAN MR 
CEKRITO CREEK MOUTH 
('ORIK)RNICF,F CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
IbIlSSION CREEK- SITE 2 
IK)W ClIEMICAL- KIRKER ('REEK 
<;RIZZLY BAY RMP H P O  

PAIi Concentrations (pph) 

DATE - 
41 1 8lY5 
41 I 810 5 
41 I XI9 5 
411 7/95 
41 1 7/95 
41 18/95 
41 I XNS 
41 I 8/95 
S/l/YS 

41 1 7N5 
4/1WY5 
4/ 17/95 
41 17/95 
41 1 7/95 
4/17/95 
4/18/95 
4/18/95 
4/19/95 
5/1/95 
512195 

5/2/95 
5/2/95 
5/2/95 
5/1/95 
5/1/95 
5/1/95 
5/1/95 
51 1/95 
5/I/95 
5/1/95 
511N5 
5/1/95 
5/1/95 
5/I/YS 
51 1195 
Y2495 

10/7,7/95 
10/27/95 

DBT - 
55.60 
44.70 
92.30 
-9.00 
-9.00 
40.80 
45.40 
12.60 

376.00 
-9.00 
38.10 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
7.16 

524.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
54.10 
-9.00 
-9.00 
-9.00 
7.80 
3.97 
-9.00 
-9.t)O 
-9.00 
22.50 
18.20 
27.40 
-9.00 
-9.00 

DMN - 
10.70 
4.95 
37.00 
-9.00 
-9.00 

17.20 
95.30 
9.87 

104.00 
-9.00 
l b.60 

-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
7.03 
50.10 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
150.00 
-9.00 
-9.00 
-9.00 
5.90 
1.34 

-9.00 
-9.00 
-9.00 
8.77 
32.00 
9.05 
-9.00 
-9.00 

FLA - 
3 130.00 
20 10.00 
3360.00 

-9.00 
-9.00 

962.00 
1490.00 
454.00 
5930.00 

-9.00 
769.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
172.00 
768.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

1 130.00 
-9.00 
-9.00 
-9.00 

270.00 
128.00 
-9.00 
-9.00 
-9.00 

374.00 
438.00 
724.00 
-9.00 
-9.00 

MNPl - 
21.20 
21.50 
45.70 
-9.00 
-9.00 
32.20 
193 00 
23.80 
295.00 
-9.00 
32.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
17.70 
105.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
181.00 
-9.00 
-9.00 
-9.00 
12.00 
3.24 
-9.00 
-9.00 
-9.00 
29.70 
56.70 
16.80 
-9.00 
-9.00 
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PAH Coricentrations (pbti) 

STANllM STATION 

2 105 1 0 ROYNTON SLOUGH- MF10 
21iisi 11 ~ I I I , I ,  s~.i)i~[;ti- MI+I 
zib33.ii suisu~ SU~UGH 
l iits4.d &ADBORNE SLOUGH- Fcij1.i 
21055.0 S~MPLE *IN+-M.W. VA-7 
21056.0 SELBY - S2 
20005.0 PARADISE C ~ E - R E P  #I 
21057.0' LAKE MERRIT - MW tt3W.5 
21oio.o YERBA BUMA ISLAND - NAVAL sm 
2107 1 .0 TREASURE ISLAND - CLIPPER COVE 
21072.0 COR* MADERA MARSH - M C ~ I  
2io73.0 SANSOME S T R ~ ~ T C S O  - PI& 31 
21074.0 HOWARD SfRe cso 
- - 
21075.0 BKANNAN ~m-rn -01 PER 32 Sih;is.i) CwkAi ~ * i , ~  - iNNEk 

21077.0 C ~ R A L  BASIN - OUTER 
21079.0 GASHOUSE COVE - LAGUNA ST. a0 
20b13.0  NOR^' SOWH BAY - REP I 
26014.i) SOUTH SOUTH BAY REP 1 
2 0 ~ 8 . 0  BOL~NAS U G O O N  . 
21642.0 soli- BACN- ~ o s ~ ~ r T ~ c ~ i < c s o  
21N2.0 GAUINAS CREEK-MD2O 
21065.0 SONOMA C R E E K - ~ ~ 3 3 -  
21054.0 CHADBORNE S U I U G H - ~ ~ 1 3  
2 lb68.0 SILVA I S W  MARSH-MC61 
i1061.o MI~LERCREEK-MDII 
2106j.0 NOVATO C&K-MD~I 
21069.ii SA~~ALITOHARBOR-ANDERSON . .  B.Y. 

- 
21oi3.0 ~ L V I S O  - - . - . SLOUGH . . .- -. - - 
2108510 RE~~WOOD:CREEK ~ ~ 4 5  

- 20006.0 SANPABLO BAY-TUBBS IS. REP 1 
21030.0 MISSION CREEK- ~ 1 %  I I I 
21 joi .o MISSION GREEK- MID  GRADE^ 
2i302.0 MISSION C R ~ K -  END GRADIENT 
2$1 I .o ISI-AIS CR&K - 

i i ih3.o ISLAIS CREEK- MID G R A D I E ~  
213w.(i I S ~ X I S  CR&K- E I ~ I ) G R A D I F ~ T .  
2iixn.i) rev-roN SL~~UGH-urwn-SITE 2 

I W R G  DATE LEG .. .CHR 
. I 1012819~ 40.0 -8.td 

cod 
-9.00 

DBT-. DMN FLA FLU IND MNPl MNPZ 
-9.00 -9 .0  -9.00 -9.00 -9.00 - 9 . 0  -9.00 



STANUM STATION IDORC DATE LEG CHR COK DBA DBT DMN - F L A  FL.U IND MNPl MNPZ 
21 305.0 PF.YTON SLOUGH- MID GRADIENT 1739 412197 50.0 50.91 21.48 7.19 4.63 6.01 101.50 5.29 .39.69 6.92 10.97 

PEYTON SLOUGH- ENI) GRADIENT 
PARAOISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
('1-.NTHAI. RASlN - INNER 
WAl-lX 1 M)lPJT 
WARM WAIER M V E  #2 
N SOUTH BAY- REP#I 
SAN PAIiII) RAY-1SlhNI)UI- REP I 
GI IADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY -SITE 5 
SAN LEANDRO BAY-SllE 6 
SAN LEANDRO BAY-SITE7 
PG&E/LEVMSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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PAH Concenirations (ppb) 

STANUM STATION 
21021 0 OAKLAND INNER HBR -TODD SHIPYD 
21022 0 OAKLAND INNER HBR -SCHNITZER 
2102.1 0 PACIFIC DRYDOCK YARD I 
21024 0 PACIFIC DRYDOCK YARD 2 
21025 0 NORTH GOVERNMENT ISLAND 
2 1026 0 OAKLANDFRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
21032 0 POTRERO POINT-WARM WATER COVE 
21011 0 NORTH INDIA BASIN-SITE I 
21014 0 SOLrm INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
21016 0 OYSTER POINT (WEST)-SITE I 
21037 0 OYSTER POINT (EAST)-SITE 2 

-2 1018 0 SAN B R U N ~ C H A N ~  
21019 0 STEINBERGER SLOUGH- NR MOUM 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 
21 041 0 GUADALUPE SLOUGH 
21006 0 PEYTON SLOUGH-UPPER-SllE 2 
21007 0 VAWO-MARE ISLAND-NORTH SIDE 
2 1008.0 VALLEJO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABG BAY-IS.#-I REFERENCE 
21010 0 SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
210120 CASTROCOVE 
2 10 1 3 0 PO!NT PORTRERO- SITE I 
210140 POINTPORTRERO-SITE2 
2101 5 0 SANTA FE CHANNEL- END 
21016 0 RICHMOND HARBOR 
2 101 7 0 RICHMOND INNER HBR -HOFFMAN MR 
210180 CERRITOCREEKMOUTH 
2 101 9 0 C0RIX)RNICE.S CREEK MOUTH 
2 1020 0 EMERYVILLE MARSH 
2 1029 0 SAN FRANCISCO- PIER 7 
21030 0 MIFSIONCREEK- SITE I 
2103 1 0 MISSION CREEK- SITE 2 
2 1049 0 DOW CHEMICAL- KIRKER CHEEK 
21050 0 GR17ZLY BAY- RMP BF2O 

DATE . LEG: MPHI- 
4/IR/95 38.0 76.W 

NPH _. 
70.60 

PER: . PYRz 
418.00 2130.00 

TRY:. . . - 
219.00 

PAHBATCH -.r SODATAQA 
75.02 ' ' - 5  ~. 



PAH Concentrations (pph) 

STANUM - 
11051.0 
21052.0 
21053.0 
21 054.0 
21055.0 
21056.0 
20005.0 
21057.0 
21070.0 
21071.0 
21072.0 
21073.0 
21074.0 
21075.0 
2 1076.0 
2 1077.0 
2 1079.0 
20013.0 
20014.0 
20008.0 
21092.0 
21062.0 
21065.0 
2 1054.0 
21068.0 
21061.0 
21063.0 
21069.0 
21088.0 
2 1085.0 
20006.0 
2 103Ci.0 
21301.0 
21 302.0 
ZOOI I .O 

2 1303.0 
2 1304.0 
2 l(N)6.0 

STATION 

HOYNTON SLOUGtI- MFl0 
IIILI. SLBIJGH- MF21 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PARADISE COVE-REP #I 
LAKE MERRV - MW #307.5 
YERBA BUWA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MC5l 
SANSOME STREJTT CSO - PIER 31 
HOWARD STREET CSO 
BRANNAN STREET CSO - PER 32 
CENTRAL BASIN - INNER 
CENTRAL BASIN - OUTER 
GASHOUSE COVE - LAGUNA ST. CSO 
NORTH SOUM BAY - REP 1 
SOUTH SOUTH BAY - REP I 
BOLINAS LAGOON 
SOUTH BASIN - YOSEMITE CRK CSO 
GAUINAS CREEK-MD20 
SONOMA CREEK-MD33 
CHADBORNE SLOUGH-MF13 
SlLVA ISLAND MARSH-MC6I 
MILLER CREEK-MDI I 
NOVATO CREEK-MD2I 
SAUSALITO HARBOR-ANDERSON B Y. 
ALVISO SLOUGH 
RE1)WOOD CREEK BA40 
SAN PABU) BAY-TUBBS IS. REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
IS1 .AIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISI.AIS CREEK- END GRADIENT 
I'EYTON SLOUGH-UPPER-SIT[: 2 

DATE LEG MPHl NPH PHN 

10128195 40.0 -9.00 -9.00 -9.00 

PER - 
-9.00 
-9.00 
-9.on 
-9.00 
-9.00 
37.40 
82.90 
-9.00 
-9.00 
-9.00 
-9.00 
86.60 
237.00 
201.00 
778.00 
139.00 
72.80 
24.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
54.40 
20.80 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

233.48 
402.6 I 
63.59 
83.52 
131.91 
21 1.16 
148.7 1 

PYR - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
177.00 
348.00 
-9.00 
-9.00 
-9.00 
-9.00 

1030.00 
1880.00 
1200.00 
5940.00 
853.00 
648.00 
101.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
52.50 
109.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

2289.23 
2278.56 
409.09 
853.63 
1057.02 
1468.03 
170.53 

TMN - 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
12.20 
10.30 
-9.00 
-9.00 
-9.00 
-9.00 
16.10 
26.90 
10.40 
36.20 
11.40 
17.90 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-8.00 
-8.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 
-9.00 

495.74 
52.51 
10.38 

225.95 
23.73 
34.14 
12.60 

TRY PAHBATCH 

-9.00 -9.00 
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PAH Concenrrations (ppb) 
A - - 

STANUM STATION - IWRG DATE LEC ME NPH- PHN . PER PYR - TMN TRY ~ H B A T C H  SODATAQA 
21305 0 PEYTON SLOUGH- MID CiRAI)IENT 1739 4i2J97 5 0 0  7 5 6  12.61 46 6 5  44.85 118.67 3.25 - 9 0 0  97-307 -5 

PEYTON SLOUGH- END GRAIMENT 
PARADISE COVE- R&RENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET cso 
CENTRAL BASIN - INNER 
W A U m  POIN% 
WARM WATER COVE #2 
N SOUM BAY- REP #I  
SAN PABLO BAY-ISLAND #I - REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL 1 2  

21023 0 PACIFIC DRYDOCK - YARD I 
60 OA_KU\%FR~-WALE 

213100 S A N L E A ~ B A Y - S I T E 3  
2131 1 0 SAN LEANDRO BAY-SITE 4 
21312 0 SAN LEANDRO BAY-SITE 5 
21313 0 SAN LEANDRO BAY-SITE6 
21314 0 SAN LEANDRO BAY- SITE^ 
2 11 15 0 PG&ULEVlNSON 
21.056 0 SELBY - S 2  
214010 ZENECAMARSH#I 
2 1402 0 ZENECA MARSH #2 
2 1403 0 ZENECA MARSH 1 3  
21404 0 CARLSON CREEK REFERENCE 
21401 0 ZENECA MARSH #I 
21402 0 ZENECA MARSH #2 
21404 0 CARLSON CREEK REFERENCE 
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Chemistry Summations and Quotients \ - 
STANUM STATION IDORG DATE, LEG. m-DDT m-CHLR ~ P C B  LIMW.-PAH H M W , P A ~  m-PAX ANTIMOQE 

20005 0 PARADISECOVE-REP I 1398 9/7/94 35 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 -9.000 
PARADISE COVE-REP 1 
PARADISE COVE-REP 3 
SAN PABLO BAY-NBBS IS -REP I 
SAN PABLO BAY-NBBS IS -REP 2 
SAN PABLO BAY-NBBS IS.-REP 3 
SAN PABLO BAY-ISLAND#I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND#I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK 
OAKLANDINNER HBR.-M)DD SHIWD - 
OAKLAND INNER HBR.-SCHNITZER 
PACIFIC DRYDOCK YARD 1 
PACIFIC DRYDOCK YARD 2 

2 1 0 2 5 m V E R N M E N T  ISLAND 1502 4/17/95 38 -9.00 -9.000 135.000 -9.00 -9.00 -9.00 -9.000 
1503 4/18/95 38 28.99 16.370 195 220 1405.99 . 4770.00 6175.99 0.102 
1504 4/18/95 38 3124.88 -3725.00 15999.00 0.108 
IS05 V s  38 L41.02 2ssq 1960.46 0 . W  

21032 0 POTRERO POINT-WARM WATER COVE 1509 5/1/95 38 8.77 43509.00 53051.30 0.052 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NRF~EEWAY 
GUADALUPESLOUGH -- . 

M AYFlELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND m. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY -REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED R/R BRlDG 
NORTH RESERVE FLEkT-SUISUN 

38 -9.00 
38 11.46 
38 -9.00 
38 -9.00 
38 -9.00 
38 -9.00 
38- -9.00 

38- -9.00 - 

38 38.35 
38 -9.00 
38 -9.00 
38 -9.00 
38 -9.00 
38 -9.00 
38 -9.00 
39 -9.00 
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Chemistry Summations and Quotients 

STANUM STATION 

2 1 (W)Z.O SOUTH RESERVE REET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIIXE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLUO-MARE ISLAND-NORTH SIDE 
VALLUO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE 1 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- W D  
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORWRNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
-7 

MISSION CREEK- SlTE I 
MISSION CREEK- SlTE 2 
DOW-AL- KIR KER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MFLl 
SUlSUN SWUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLUO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDIO 
MILLER CREEK- MDI I 
CAU.INAS CREEK- MD20 
NOVATO CREEK- MD2I 
l'( )LAY CREEK MOUTH- MI)?! 
SONOMA CREEK- MI>Il 
NAPA SLOUGH- MI)3.? 

IDORC - 
1479 

DATE - 
5/1/95 
51 1/95 
5/1/95 
5/1/95 
51 1 195 
5/2/95 
5/2/95 
sms  
5/2/95 
5/1/95 
51 1 /95 
51 1 /95 
5/1/95 
5/1/95 
51 1 195 
51 1 /95 
5/1/95 
51 1/95 
51 1 /95 
5/1/95 
5/1/95 
5 m 5  

10/27/95 
10/27/95 
I 0/28/95 
1 ~ 2 M 5  
1 0/27/95 
l0/27/95 
lW7/95 
1 W27/95 
1 W27/95 
10/26/95 
10126/95 
I (U26/95 
10/26195 
10/26/95 
1 w26/95 
l (W26/95 
IO/f6/95 

LEG TLZ-DDT lTL-CHLR TTL-PCB 

39 -9 00, -9.000 10.466 
39 -9.00 -9.000 9.750 
39 -9.00 -9.000 10.238 
39 -9.00 -9.000 -9.000 
39 95.66 20.910 216.920 
39 -9.00 -9.000 10.880 
39 -9.00 -9.000 23.328 
39 -9.00 -9.000 12.026 
39 -9.00 -9.000 13.298 
39 -9.00 -9.000 16.818 
39 75.72 16.050 3 1 .500 
39 -9.00 -9.000 19901.100 
39 -9.00 -9.000 69.020 
39 -9.00 -9.000 67.192 
39 15.76 1.410 6 5 . y  
39 10.79 3.600 130.920 
39 -9.00 -9.000 137.884 
39 -9.00 -9.000 176.570 
39 -9.00 -9.000 96.936 
39 ll.08 1.200 10.900 
39 68.45 10.480 139.780 
39 9.20 2.230 33.300 
40 -9.00 -9.000 29.6 12 
40 -9.00 -9.000 10.438 
40 -9.00 -9.000 10.400 
40 -9.00 -9.000 9.000 
40 -9.00 -9.000 1 1.366 
40 -9.00 -9.000 -9.000 
40 -9.00 -9.000 17.552 
40 4.67 1.250 15.200 
40 -9.00 -9.000 84.940 
40 -9.00 -9.000 16.420 
40 -9.00 -9.000 9.794 
40 -9.00 -9.000 10 876 
40 -9.00 -9.000 17.022 
40 -9.00 -9.000 1 1.674 
40 -9.00 -9.000 9 . 0  
40 -9.00 -9.000 12.444 
40 -9.00 -9.000 12.868 
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Chem~stry . ~ummaiions - and Quotients 
- 

STANIJM STATION . ~ .  .+ rdo~c, DATE LEG TIZ-DDT TIZ-CHLR .TIZ_PCB LMW-PAH HMW-PAH TLZ_PAH ANTIMOQE 

1 21007.0 RICHMOND ROD AND GUN 1547 10126/95 40 . -9.00 -9.000 - 18.974 -9.00 -9.00 -9.00 - . -9.000 

I 21068.0 SILVA ISU\ND MARSH- ~ ~ 6 1  1548 IOL?S*S 40 -9.w - 9 . e  -9.000 19:00 -9.00 -9.00 -9300 
! 2 1 ~ 9 . 0  SAUSALIT~ HARBOR-ANDERSON B.Y. is49 l @ z i ~  -40 -9.00 -9.000 i0.694 -9.60 -9.h -9.00 -9.000 
I 
I 20dd6.0 SAN PABLO~BAY-TOBBS~IS~~REP Is5 l 10126/95 -4b -9.b -9.iirib '1 2.530 3.3) -9.60 -9.00 -9.000 1 200&.0 . PARADISE COVE-REP ti1 is52 10126ips 4i) 5196 1.230 'ii .sio 306130 1949.60 2 ~ 5 . 9 0  0.030 

21057.0 LAKE MERRIT - MW tt307.5 1537 12/7/95 41 -9.00 -9.000 195.582 -9.00 -9.06 -9.00 -9.000 
21070.0 YERBA BUENA ISLAND - NAVAL STN I550 12/7/95 41 -9.00 -9.Ohl 28.040 19.w -9.00 -9.00 -9.000 

I 21071.0 TREASURE ISLAND - CLIPPER COVE 1553 . 12/7/95 41 -9.00 -9.060 21.512 -9.00 -9.od 19.00 . -9.000 

! 21072.0 CORTE MADERA MARSH - MCSI 1554 12/5/95 41 - 9 h  -9.000 18.394 -9:bo -930 -9.00 -9.000 
1 

1 21073.0 ' SANSOME STREETCSO - PIER 31 1555 l2/&5 41 6.34 1.250 18.700 l0s0:bb 3914.a 4m.20 0.029 
1 21074.0 HOWARD ST REET CSO 1556 12/6/95 41 12.26 2.870 176.020 135.30 9922.10 1 1 177.40 0.q63 

1 BRANNAN S ~ W . C S O  - P&R 32 1'557 12/6b5 41 7.87 0.(148 

!. c ~ r 4 1 - i ~ ~  BASI- 1558 126/95 ill ' 8:89 0.038 
C&AL BASIN~~OUTER 

- . .  ! ~ - 1559- -. 7939.10- 0.054- .. 

1561 12iii95 -41 5.95 2 1079.0 GASHOUSE COVE - LAGUNA S T ~ O  0.023 
1562 12/7/95 41 -9.00 -9.000 405.580 -9.00 -9.00 -9.00 -9.000 

I -. . 
1 ~ 6 1  ~ ~ n m c  A I  ~9.00 ' 9m -9.00 - -9.00 -9.660 

1 : 21082.0 S.F. AIRPORT - SEAPLANE HARBOR 1564 12/6/95 41 :9.& -9.- 248.890 -9.00 -9.00 -9.00 -9.000 
1 21083.0 S.F..AIRPORT - CENTRAL 1~6.5 1 U i 5  41 -9.00 -9.000 120.440 -9.a -9.00 -9.00 -9.000 

. - 21084.0 S.F. AIRPORT - S o h  . I566 12/6/95 -41 -9.00 -9.000 1 12.578 -9.00 -9.00 -9.00 -9.lyO i 
i 2ifisS10 REDWOOD:CREI~K~BA~ .is67 - IaSBS 41 9100 ' -9.bOd - - 20.566 - - -  -9:00 - -9.00 

-. ~ .. 
-9.00 - -9,000 . - 

i 2 1086.0 REDWOOD CREEK - WEST 1568 41 -9.00 -9.& i4 I .330 ;9:00 i9.00 -9.00 -9.poo 

! 21087.0 COYOTE CREEK - cx 1569 12iSB5 , 41 -9.00 ' . -9.000 ' 50.5&4 -9.00 -9.00 -9.00 -9.000 
1 21 088.0 ALVISO S ~ ~ U G H  1570 1-2/5&5 41 -9.00 -9.000 46.864 -9.6 -9.00 -9.00 . -9.000 

21089.0 RAVENSWOOD SLOUGH - WEST 1571 12/5/95 41 -9.00 -9.000 132.618 -9.00 -9.00 -9.00 -9.000 
21090% SO-UTH BAY BASIN'- BA20 1572 12/5/95 -41 z9.00 -9.q00 21.454 -9.00 -9.00 -9.00 -9.000 

2 1 09 1.-.O DUMBARTON B R I ~ E  - ~ ~ 3 0  157; 1 2 / h  4 1  -900 . -9.000 ' 19.5W -9.00 -9.b '-9.00 -9.000 
t 2001 3.0 NORTH SOUTH BAY -. REP I 1574 12/6/95 41 2.70 - 1.250 15.180 126.62 604:26 730-88 0.026 

. -- 
i . - - . 20d14:0 SOlJTH.SOUTH-BAY ; REP-I - . . 5 7 5  l i e 5  :41 . - -~ -9:.m . :I I .5@ -9%0 :9.:00 -9.000 

. -- - 
- .- 

-?:E - . - .~ . - 

1576- 12/gpj5 -4.1- -&;do . . i --- 
j 7 2006Kri BOL1NAS'~~GOON~ * - - 9 . 6  - 7,000 - -  . -9.oo . . -9.06 . . -3j.00 _ - 9 . m  1 

. .- ->a. 

;. : fl vx-- ..-,.- .. 2109_2.0 SOUTH BASIN - Y O S E M ~ ~ ~ C R K  650 isii . . A -  ~ u i s  .41 9.30 - -9.000 1804.040 - -9.00 r9.h ~9.00 - -9.000 - 

! 
: 
i 

! ; 
! 

21062.0 GALLINAS CREEK-~b20 1613 .6/i@36 44 -9:00 r9.odo - 1'5.782 ~ 9 . b  -9.00 -9.00 -9.c!oO 
- 

- .. . 
.21065.0 SONOMA C R E E K - ~ ~ 3 3  1614 61ili96 44 -9.00 - 9 . d  12.588 -9 .b  r9.00 -9.00 -9.000 

~ f ~ l t f l ~  \\ 21054.0 C H A D B ~ ~ ~ N E  SLOUGH:MFI~ 16i5 6/1i196 44 318.33 . 1 . 2 ~ 0  9.580 '84.72 31 3176 398.48 0.062 
21668.0 SILVA I S ~ ~ N D ' M A R $ H - M C ~ I  1616 6110196 44 530 2.852 23560 202:36 705.00 907.36 0.078 
2 1 ~ 1 : o  U I I ~ E R - C R E E K ~ M ~ I  I ~23, 2 1rih3.0 NOVATO CREEK-MD2I 1617 1618 6/<()/96 (illin6 44 44 -9.00 -9.00 -9.000 -9.000 1019% 9.000 -9.00 -9.00 -9.00' -9.00 -9.00 -9.00 -9.m -9.09) 

2 1 ~ y . 0  SAUSALIT~HARR~R-ANDERSON B.Y. 1619 6/l0/96 44 -9.00 -9.060 j0.102 -9.00 -9.00 -9.00 -9.000 

i : &A \ 2 IOUX:O ALVISO SLOUGH 1620 6/10/96 44 -9.00 -9.bob 36.5M) -9.00 -9100 -9.00 -9.000 
7 I . - . Page 3 of 44 t '  - - 



Chemistry Surnrnations.and Quotients 

STANllM STATION IDORG DATE LEG TLZ-DDT TTL-CHLR =-PCB LMW-PAH HMW-PAH TTL-PAH 

21085 0 REDWOOD CREEK BA40 1621 6/10/% 44 -9.00 -9.000 22.900 -9.00 -9.00 -9.00 
2r?tn~,.n, SAN PARLO BAY-TUHHS IS. REP I 1622 6/11/96 44 -9.00 -9.000 14.268 -9.00 -9.00 ' -9.00 
2 1030.0 MISSION CREEK- SITE I 1732 4/1/97 50 129.70 128.350 737.000 5739.12 10955.08 16694.20 
21 301 0 MISSION CREEK- MID GRADIENT 1733 4/1/97 50 45.10 48.220 404.018 21 75.42. 15063.76 17239.18 
21 302 0 MISSION CREEK- END GRADIENT ,, 1734 4/1/97 50 13.89 3.201 45.430 519.10 2002.86 2521 .% 

SI.AIS CREEK 1735 4/1/97 SO 64.15 43.170 970.734 3235.46 3862.79 7098.25 
21202.0 ISLAIS CREEK- MID GKADIENT 1736 4/1/97 50 45.12 17.680 205.144 893.51 5743.97 6637.48 
2 1304.0 ISLAIS CREEK- END GRADIENT 1737 4/1/97 50 23.08 I5.050 277.520 1 169.21 7674.82 8844.03 
2IIUI.O PEYmN SLOUGH-UPPER-SIT&%- 1738 4/2/97 50 23.36 5.750 41.858 139.52 887.32 1026.84 
21 305.0 PEYTON SLOUGH- MI11 GRADIENT 1759 412197 50 16.35 1.250 59.786 1 12.79 578.44 69 1.23 
?- I3M.0 PEYTON SLOUGH- END GRADIENT 1740 412197 50 19.50 1.834 53.958 1552.17 1 19 1 .SO 2743.67 
2fMO5.0 PARADISE COVE- REFERENCE 1741 4/3/97 50 10.44 1.133 ' 17.516 147.60 909.76 1057.36 
21029.0 SAN FRANCISCO- PIER 7 1742 4/1/97 50 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 
21074.0 HOWARD STREET CSO 1744 4/1/97 50 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 
@076.0 CENTRAL BASIN'- INNER 1745 4/1/97 50 -9.00 -9.000 -9.000 (-9.00 -9.00 
2 1- 1746 4/2/97 50 7.54 1.250 1 15.290 980.89 9676.15 10657.04 
21 308.0 WARM WATER COVE #2 1747 4/1/97 50 7.56 1.331 19.232 224.25 893.53 11 17.78 
2001 3.0 N. SOUTH BAY- REP #I 1749 a16197 51 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 
20007.0 SAN PABU) BAY-ISLAND #I- REP I 1750 4/15/97 51 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 

2 1056.0 SE1.IsY - S2 1761 4/15/97 51 -9.00 -9.000 -9.000 -9.00 -9 .OO -9.00 
2 140 1.0 ZENECA MARSH #I 1795 llU6/Y7 55 471.90 14.570 758.162 1468.34 6734.30 8202.64 

21402.0 .ZI{NECA MARSH #2 1796 10/6/97 55 303.80 7.1 10 12 1.750 598.15 2508.20 3 106.35 

2 1403.0 ZENECA MARSH #3 1797 1W6197 55 542.30 32.320 2545.740 582.84 2123.00 2705.84 

2 1404.0 CARLSON CREEK REFERENCE 1798 10/6/97 55 -9.00 -9.000 ' -9.000 -9.00 -9.00 -9.00 

21401.0 ZENECA MARSH #I 1799 12/3/97 56 -9.00 -9.00 -9.000 -9.00 -9.00 -9.00 

21402.0 ZENECA MARSH #2 I800 12/3/97 56 -9.00 -9.000 -9.000 -9.00 -9.00 -9.00 

21405.0 CARISON CREEK REFERENCE 1x01 12/3/97 56 -9.00 -9.000 -9.000 -9.00 - -9.00 -9.00 
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Chemistry Summations and Quotients 

S T A N U ~  STATION 
20005.0 PARADISE COVE-REP I 

PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PARLO BAY-TUBBS IS.-REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PARLO BAY-ISLAND 111-REP I 
SAN PABW BAY-ISLANDaI-REP2 
SAN PABLO BAY-ISLAND 111-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOM ALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK . _ - - 

OAKLAND INNER HBR.-TODD SHIPYD 
OAKLAND INNER HER.-SCHNITZER 
PACIFIC'DRYDOCK YARD 1 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLAND-FRUITVALE 
SAN LEANDHO BAY-SITE I 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
N O R M  INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT- 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 

- 

210.@0 STEINBERGER SLOUGH- N m O V  
21040 0 STEINBERGER SLOUGH-NR FREEWAY 

GUADALUPE SLOUGH 
MAYFIUD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND m. 
NORTH-SOUTH BAY -REFERENCE 
SOUTH-SOUTH BAY -REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-CFIXED R/R BRIDG 
NORTH RESERVE FIBET-SUISUN 

35 - 9 . 0  
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 - 9 . 0  
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
38 0.lps 
38 0.236 

3 8 .  0.216 
38 -9.000 
38 -9.000 
38 0.164 
38 0.253 
38 0.207 
38 0.173 
38 -9.000 
38 0.247 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 0.116 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
39 -9.000 
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-9.000 



Chemistry Summations and Quotients 

STANUM STATION 

2 l(m2.0 S O U M  RESERVE FLEET-SUISUN 
21003.0 PACHECO CR-NEAR MOUTH-SITE I 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005.0 YEYTUN SLOUGH-MOUTH-SITE I 
21006.0 YEYTON SLOUGH-UPPER-SITE 2 
2107.0 VALLEJO-MARE ISLAND-NORTH SIDE 
21008.0 VALLEJOMAKE IS-SHIP ANCHORAGE 
2M7.0  SAN PABLO BAY-IS. #I REFERENCE 
21010.0 SAN PABU) BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 

. 21012.0 CASTROCOVE 
2101 3.0 POINT PORTRERO- SITE I 
21014.0 POINT YORTRERO- SITE 2 
21 01 5.0 SANTA FE CHANNEL- END 
21016.0 RICWMOND HARBOR 
21017.0 RICHMOND INNER HBR.-HOFFMAN MR 
21018.0 CERRlTO CREEK MOUTH 
21019.0 CORDORNICES CREEK MOUTH 
21020.0 EMERYVILLE MARSH 
21029.0 SAN FRANCISCO- PIER 7 

21050.0 GRIZZLY BAY- RMP BEZO 
2 1051.0 BOYNTON SLOUGH- MFlO 
21052.0 HILL SLOUGl1- MF2I 
21023.0 SUlSUN SU)UGH 
21054.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELBY - SZ 
21fl5X.O %&E-VALLLIO-COAL GAS PLANT 
21059.0 PETRLUMA RIVER MOUTH- BD2O 
210hO.0 MILLERCREEK-MI)IO 
2llhl  .O MILLER CREEK- MI)! I 
2ltJZ 0 GALLINAS CREEK- MIIZ0 
2Itn.; 0 NOVATO <'REEK- MD?I 
ZIIW 0 'I'OLAY CHEEK MOtJTIi- MI)3I 
2IfK5.0 SONOMA CREEK- MlI3.l 
2llhh 0 NAPA SLOUGH- MI)>? 

DATE LEG ARSENIQE 

5/1/95 39 -9.000 
5/1/95 39 -9.000 
5/1/95 39 -9.000 
5/1/95 39 -9.000 
5/1/95 39 0.764 
5/2/95 39 -9.000 
5 m s  39 -9.000 
5/2/95 39 -9.000 
5/2/95 39 -9.000 
5/1/95 39 -9.000 
5/1/95 39 0.271 
5/1/95 39 -9.000 

40 -9.000 
40 -9.000 
40 -9.000 
40 -9.000 
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CADMIUQE 

-9.0000 
-9.0000 
-9.0000 
-9.0000 
2.9063 
-9.0000. 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
0.1083 
-9.0000 

CADMIUQP 

-9.0000 
-9.0000 
-9.0000 
-9.0000 
6.627 1 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
0.2470 
-9.0000 
-9.0000 
-9.0000 
0.0447 
0.0603 
-9.0000 
-9.0000 
-9.0000 
0.0760 
0.1962 
0.1219 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
0.1530 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
.9.0000 
-9.0000 
-9.0000 
-9.0000 

CHROMIQE CHROMIQP 

-9.000 -9.000 





STANUM STATION IDORC 

2 1085.0 RE1)WOOD CREEK BA40 1621 
SAN PABLO BAY-TUBBS IS REP I - 
MlSSlON CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISIAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFTZRENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. S O U M  BAY- REPUI 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY -SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&VLEVINSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
('AR W O N  CREEK REFERENCE 

Chemistry Summations i d  Quotients 

DATE LEG ARSENIQE ARSENIQP 

6/10/96 44 -9.000 -9.000 
CADMIUQE CADMIUQP 

-9.0000 -9.0000 

CHROMIQE CHROMIQP 
-9.000 -9.000 
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Chemistry summations and Quotients 

STANUM STATION 
20005.0 PARADISE COVE-REP I 

PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABW'BAY-~BBS IS.-REP I 
SAN P A B L ~  BAY-NBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PABLO BAY-ISLANDUI-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-IsLAND#I-REP .i 
T O M A L ~  BAY-MARCONI COVEREP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI C O & - R ~  3 
CASTRO COVE-EVS04 
@A~S.CRC~SK 
OAKLAND INNER HBR.-TODD sHIWD 
OAKLAND INNER HBR.-SCHN~IZER 
PACIFIC DRYDOCK YARD 1 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLAND-~UTTVALE 
SAN LljANDRO BAY-SIT 1 
SAN'LEANDRO BAY -SITE 2 
PO~RERO POINT-WARM WATER covk 
NORTH INDIA BAS~N-S~TE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA WINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-s11F 2 
SAN BRUNO-CHANNEL 
~ F I N _ ~ R G E J  SGUGH: NR MOUTH- STEINBkddk SszU6"-KR K-zq 

GUADALUPE SL~UGH 
M A Y ~ ~ E L D  SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT. 

, b. S'. ;. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@RXED R/R B R I ~  
N ~ K T H  I~ESERVE FLEET-SUISUN 

I D ~ R G  - DATE L~EG COPPERQE- COPPERQP 
1398 9/7/94 15 -9 00 -9 00 . . 

35 -9.00 
35 -9.00 
35 -9.00 
35 -9.00 
35 -9.00 
35 -9.00 
35 -9.00 
35 -9.00 

-35 -9.& 
35 -9.00 
35 -9.06 
35 -9:do 
35 -9.00 
38- 
. - 0 3 9  

38 0.29 - 
38 0.53 
38 -9.00 
38 -9.00 
38 0.39 
38 0.48 -- . .- - .- . 
-38 0.53 
38 0.24 
30 -9.00 
38 0.54 

-9.00 38 . . -  

38 ' -9.00 
38 - 9 . a  
38 -9.00 
38 -9 .d  
38 -9.@ 
38 0.id 
38 -9.00 
38 -9.00 - 
38 . -9.00 
38 -9.00 
38 -9.00 
38 -9.00 
.i9 -9.00 
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Chemist ry  Summations  and Quotients 

PACHECO CR-NFAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLANI )-NORTH SIDE 
VALLEIOMARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTKO COVE 
POINT PORTRERO- sm I 
POINT PORTRERO- SlTE 2 
SANTA W CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SITE 2 
W W  CHEMICAL KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
ROYNTON SLOUGH- MFlO 
HILL SLOUGH- M R I  
SlJlSUN SU)UGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M W VA-7 
SELBY - S 2  
PG&E-VALLUO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDIO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MU20 
NOVATO CREEK- M D l l  
TOLAY CREEK MOUTH MI).lI 
SONOMA CREEK- MI131 
N41'A SLOIJGH- MIX32 

DATE LEG COPPERQE ' COPPERQP 
5/1/95 39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 28.89 72.09 
39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 0.80 2.01 
39 -9.00 -9.00 

39 -9.00 -9.00 

39 -9.00 -9.00 

39 0.3 1 0.76 
39 0 18 0.44 
39 -9.00 -9.00 

39 -9.00 -9.00 
39 -9.00 -9.00 

39 0.2 1 0.52 
39 0.22 0.55 
39 0.2 1 0.54 
40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 

40 0.16 0.39 

40 -9.00 -9.00 

40 -9.00 -9.00 

4 0  -9.00 -9.00 

40 -9.00 -9.00 

40 -9.00 -9.00 
40 -9.00 -9.00 

40 -9.00 -9.00 

40 -9 00 -9.00 

40 -9.00 -9.00 
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MERCURQE 
0.4535 

NICKELQE 
-9.000 



Chemistry Summations ;ind Quotients 

STANUM STATION - 

21067.0 RICHMONI) ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B Y 
SAN PABLO BAY-TUBBS IS -REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #307 5 
YERBA BUENA ISLANI, - NAVAL STN 
TREASURE ISLAND - CL.IPPER COVE 
CORTE MADERA MARSH - MC51 
SANSOME STREET CSO - PIER 3 1 
HOWARD STREET CSO 
BRANNAN STREET CSO - PIER 32 
CENTRAL BASIN - INNER 
CENTRAL BASIN -OUTER 
GASHOUSE COVE --LAGUNA ST CSO 
PAClFlC DRYDOCK - I-T4 
PACIFIC DRYDOCK - PPD #3 
S F AIRPORT - SEAPLANE HARBOR 
S F AIRPORT - CENTRAL 
S F AIRPORT - SOUTH 
REDWOOD CREEK - RA40 
REI)WOOD CREEK - WEST 
COYOTE CREEK - CX 
ALVISO SMUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BAU) 
DUMBARTON BRIDGE - BA30 
NORTH SOUTH BAY - REP I 
SOUTH SOUTH RAY - REP I 
ROLINAS LAGOON- - 

SOUTH BASIN - YOSEMITE CRK CSO 
GALLINAS CREEK-MD20 
SONOMA CREEK-MO33 
CHADBORNE SLOUGH-MFI 3 
SlLVA I S ~ D  MARSH MC61 
MILLER CREEK-MDI I 
NOVATO CREEK-MD2I 
SAIJSALITO HARBOR-ANDERSON B.Y. 
ALVISO SWUGH 

40 -9.00 -9.00 
40 -9.00 -9.00 
40 -9.00 -9.00 
40 0.18 0.45 
4 1 -9.00 -9.00 
41 -9.00 -9.00 
4 1 -9.00 -9.00 
4 1 -9.00 -9.00 
4 1 0.18 0.45 
4 1 0.18 0.45 
4 1 0.21 0.54 
4 1 0.37. 0.9 1 
4 1 0.21 0.68 * 
4 1 025 0.63 
41 -9.00 -9.00 
41 - -9.00 -9.00 
41 -9.00 -9.00 
41 -9.00 -9.00 
4 1 -9.00 -9.00 
4 1 -9.00 -9.00 
41- -9.00 -9.00 
4 1 :9:00 -9.00 
41 -9.00 -9.00 
41 -9.00 -9.00 
41 . -9.00 -9.00 
41 - -9:00 -9.00 
41 0.08 0.19 
4 1 -9.00 -9.00 
4 1 i 9 . 0  _ . . -9.00 
41- -9.00 - - - -  -9.00 
44 

- 

-9.00 -9.00 
44 -9.00 -9.00 
44 0.23 0.57 
d4 0.14 O..M 
44 -9.00 -9.00 
44 -9.00 -9.00 

44 -9.00 -9.00 
44 -9.00 -9.00 

Page 1 1 of 44 

MERCURQE MERCURQP 

0.4606. 0.4698 

NICKELQE 

-9.000 



Chemistry Summations  and  Quot ients  

STANIIM S T A T I O N  

2 1085.0 KEI>WOOI) CHEEK BA40 
SAN PAHLO RAY-TURRS IS. REP I 
MISSION CREEK- SI'TFI I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREIT CSO 
C W A L  BASIN - INNER 
W A U X )  POINT 
WARM WATER COVE #2 
N SOUTH RAY- REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SUIUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
0.4KLANDFRUlTVAl.E 
SAN LEANDRO BAY-SITE 3 
SAN LFANDRO BAY-SITE 4 
SAN LEANIIRO BAY-SITE 5 
SAN LEANDRO BAY-SITE6 
SAN 1-EANDRO BAY-SITE 7 
PGAWLEVINSON 
SELRY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CAKLSON CREEK REFEKENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CAKLFON CREEK REFERENCE 

DATE L E G  COPPERQE COPPERQP LEADQE LEADQP MERCURQE 

6 1 1 0 ~ 6  44 -9.00 -9.00 - 9 . m  -9.000 0.4803 
MERCURQP 

0.4899 

Page 12 of 44 



STANUM STATION 
20005.0 PARADISE COVE-REP I 
2000T 0 PARADISE COVE-REP 2 
20005 0 PARADISE COVE-REP 3 
200(K10 SAN PAULO RAY-NHBS IS -REP I 

' 20006 0 SAN PABLO BAY-NHUS IS -REP 2 
2006  0 SAN PABLO BAY-NUBS IS -REP 3 

20007 0 SAN PABLO BAY-ISLAND#!-REP I 
20007 0 SAN PABU) BAY-ISLAND#I-REP 2 

20007 0 SAN PABLO BAY-ISLAND #I-REP 3 

2 0 0  0 TOMALES BAY-MARCONI COVE-REP I 

2000  0 TOMALES BAY-MARCONl COVE-REP 2 

20009 0 TOMALES BAY-MARCONI COVE-REP 3 

200 I0 0 CASTRO COVE-EVS04 
- 2001 1 0  ISLAISCREEK 

21021 0 OAKLAND INNER HBR -TODD SHIPYD 

21022 0 OAKLAND INNER HBR -SCHNITZER 

21023 0 PACIFIC DRYDOCK YARD I 

21024 0 PACIFIC DRYDOCK YARD 2 

21025 0 NORTH GOVERNMENT ISLAND 
21026 0 OAKLANDFRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 

21028 0 SAN LEANDRO BAY -SITE 2 

21032 0 POTRERO POINT-WARM WATER COVE 

21033 0 NORTH INDIA BASIN-SITE I 

21034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
2 1036 0 OYSTER POINT (WEST)-SITE I 
21037 0 OYSTER POINT (EAST)-SITE 2 
21038 0 _ SAN BRUNO CHANNEL 
210.19 0 STEINBERGER SGUGH NR MOUTH 

- 21040 0 STEINBERGER SLOUCH-NR FREEWAY 

2 104 1 0 GUADALUPE SLOUGH 

2 1042 0 MAYFIELD SLOUGH-NR COOLEY LDNG 
2 1043 o MAYFIELD SLOUGH-NEAR SAND m 
2001 3 O NORTH-SOIJTH RAY-REFERENCE 
20014 0 SOUTH-SOUTH BAY-REFERENCE 
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRIDG 

2 1001 0 NORTH RESERVE FLEET-SUISUN 

Chemistry Summations and Quotients 

DATE LEG NICKELQP SiLVERQE 
9/7/94 35 - -9 .00 -9.0000 

35 - -9.000 
35 -9.000 
3s -9.fml 
3s -9.000 
35 -9.000 
35 -9.000 
35 - 9 . m  
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 

,.35 -9.000 
35 ...... -9.000.. 
38 - 2.325 
38 2.687 
38 1.748 
38 -9.000 
38 -9.000 
38 2.734 
38 . 2.264 
38 --' 3.084 
38 2.944 
38 -9.000 
38 3.551 
38 -9.000 - 

38 -9.000 
38 -9.000 
3R - -9.000 
$8 . . -9.000- 
38 - - 9 . m  
38 2.453 
38 -9.000 
38 . -9.000 
38 -9.000 
38 _ -9.000 
38 -9.000 
38 -9.000 
39 -9.000 

Page 1.70144 

SILVERQP 
-9.0000 

ZINCQE ZINCQP 
-9.0000 -9.0000 



Chemistry Summations and Quotients 

STANUM - 
21(l02 0 

STATION 

SOUTH RESERVE REET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR- ABOVE BRIDGE-SITE 2 

PEYTON SLOUGH-MOUTH-SEE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLWO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS # I  REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 

CASTRO COVE 
POINT PORTRERO- SEE I 
POINT PORTRERO- SEE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR t 

RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SEE 2 
DOW CHEMICAL- KIRKER CREEK . 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- M E 1  
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M W VA-7 
SELHY - S2 
K&E-VALLUO-CVAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDl0  
MILLER CREEK- MDI  I 
GALLINAS CREEK- MI)2O 
NOVATO CREEK- MD2I 
TOLAY CREEK MOUTti- MD3I 
S( )NOMA CREEK- MD'43 
N 4 t'A SLOUGH- MD32 

DATE - 
51 1 /95 
51 1 /95 
5/1/95 
51 1 /95 
51 1/95 

5/2/95 
5/2/95 

5/2/95 
5/2/95 
51 1 /95 
5/1/95 
5/1/95 
51 1 /95 
5/1/95 
51 1 /95 
51 1 /95 
51 1 195 
5/1/95 
51 1 I95 
5/1/95 
5/1/95 
512195 

1On7/95 
IOn7/95 
1OnW5 
1onW5 
IOn7/95 
10/27/95 
10127/95 
l lV27I9.5 
l(Y27/95 
1On6i95 
1 On6195 
I (Y26I9.5 
l lV2W95 
I(V2W5 
10126/95 
10/26/95 
I0126/YS 

LEG NICKELQP 

39 - 9 . 0  

40 -9.000 
40 -9.000 
40 -9.000 

Page 14 of 44 

SILVERQE SILVERQP 

-9.0000 -9.0000 , 

ZINCQE 

-9.0000 

METSUMQP 

-9.0000 
-9.0000 
-9.0000 
-9.0000 

. . 
108.7469 
-9.gooo 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
9.687 1 
-9.0000 
-9.0000 
-9.0000 
4.3589 
4.1280 
-9.0000 
-9.0000 
-9.0000 
4.03 18 
9.2732 
4.0058 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
4.9328 
-9.0000 
-9.oooq 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
-9.0000 
t9.0000 
-9.0000 



Chemistry Summations and Quotients 

STANUM STATION 

21067 0 RICHMOND ROD AND GUN 
21068 0 SILVA ISLAND MARSH MC61 
21069 0 SAUSALITO HARBOR-ANDERSON B Y 
2OM% 0 SAN PABLO BAY-TUBRS IS -REP # I  
20005 0 PARADISE COVE-REP # I  

21057 0 LAKE MERRIT - MW #307 5 

21070 0 YERBA BUENA ISLAND - NAVAL STN 
2107 1 0 TREASURE ISLAND -CLIPPER COVE 
21072 0 CORTE MADERA MARSH - MCSI 

21071 0 SANSOME STREET CSO - PIER 31 
2 1074 0 HOWARD S T R W  CSO 
21075 0 BRANNAN STREETCSO - PIER 32 
21076 0 CENTRAL BASIN - INNER 

- 21077 0 CENTRAL- BASIN - OUTER 
2 1079 0 GASHOUSE COVE - LAGUNA ST CSO 
21080 0 PACIFIC DRYDOCK - I-T4 
21081 0 PACIFIC DRYDOCK - PPD #3 
21082 0 S F AIRPORT - SEAPLANE HARBOR 

21083 0 S F AIRPORT - CENTRAL 

21084 0 S F AIRPORT - SOUTH 
2 1085 0 REDWOOD CREEK - BA40 
21086 0 REDWOOD CREEK - WEST 
21087 0 COYOTE CREEK - CX 
21088 0 ALVISO SIBUGH 
21089 0 RAVENSWOOD SLOUGH - WEST 

21090 0 SOUTH BAY BASIN - BA20 

21091 0 DUMBARTON BRIDGE - BA30 
2001 1 0 NORTH SOUTH BAY - REP I 

20014 0 SOUTH SOUTH BAY -REP I 
zooon o HOLIN AS LAGOON - 
210920 SOUTH BASIN - YOSEMITECRK CSO 
21662 0 GAUINAS CREEK-MDZO 
21065 0 SONOMA CREEK-MD11 
21054 0 CHADBORNE SLOUGH-MF13 
21668 0 SILVA ISLAND MARSH-MC61 
21061 0 MIUERCREEK-MDII 
21063 0 NOVATOCREEK-MD2I 

21M9 0 SAUSALITO HARBOR-ANDERSON B Y 
21088 0 ALVISO SLOUGH 

6/10196 44 -9.000 -9.0000 
6/11/96 44 -9.000 -9.booo 

6/10/96 44 -9.000 -9.0000 
6110196 44 -9.000 -9.0000 
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Chemistry Summations and Quotients 

STANUM STATION 

210X5 0 REDWOOD CREEK BA40 
SAN PABM BAY-TUBRS IS. REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISI-AIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
C F m A L  BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N SOUTH BAY- REP#I 
SAN PABLO BAY-ISLAND#I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL t 2  
PACIFIC DRYDOCK - YARD I 
OAKLAND-FRUm ALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE6 
SAN LEANDRO BAY -SITE 7 
PG&EkEVINSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
('4RLFON CREEK REFERENCE 

DATE - 
fJIOl96 
611 1/96 
41 1/97 
41 1 /97 
41 1 /97 
41 1 /97 
4/1/97 
4/1/97 
4/2/97 
4/2/97 
4/2/97 
4/3/97 
4/1/97 
4/1/97 
4/1/97 
4/2/97 
4/1/97 
41 16197 
41 1 5/97 
4/16/97 
41 1 6/97 
4/1 5/97 
41 15/97 
41 1 7/97 
41 1 7197 
4/17/97 
4/17/97 
41 1 6/97 
4/1 6/97 
4/15/97 
1 w m 7  
1 W6197 
I W-7 
1 WW7 
12/3/97 
12/3/97 
12/3/97 

LEG NICKELQP S~LVERQE 

44 , -9.000 -9.0000 

ZINCQE ZINCQP 
-9.0000 -9.0000 
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Chemistry Summations and Quotients 

STANUM STATION 
2tW)OT 0 PARADISE COVE-REP I 
2CW105.0 PAKAIJISE COVE-REP 2 
2-ms o PAR ADISE~OVE-REP 3 

20006 0 SAN PABLO BAY-NBBS IS -REP I 
20006 0 SAN PABLO BAY-NBBS IS.-REP 2 
20006 0 SAN PABLO BAY-TUBRS IS.-REP 3 
20007 0 SAN PABLO BAY-ISLAND #I-REP I 
20007 0 SAN PABLO BAY-ISLAND #I-REP 2 
20007 0 SAN PABLO BAY-ISLAND #I-REP 3 
20009 0 TOMALES BAY-MARCONI COVE-REP I 
20009 0 TOMALES BAY-MARCONI COVE-REP 2 
20009 0 TOMALES BAY-MARCONI COVE-REP 3 
20010 0 CASTRO COVE-EVSO4 

_ 2001 1.0 ISLAIS CREEK 
21021.0 OAKLAND IMVER HBR.-TODD SHIWD 
21022 0 OAKLAND INNER HBR -SCHNITZER 
21023 0 PACIFIC DRYDOCK YARD I 
21024 0 PACIFIC DRYDOCK YARD 2 
21025 0 NORTH GOVERNMENT ISLAND 
21026 0 OAKlAND-FRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN L W \ N D ~  BAY -SITE 2 - 
21032 0 POTRERO POINT-WARM WATER COVE 
21033 0 NORTH INDIA BASIN-SITE 1 

' 21034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
21036 0 OYSTER POINT (WEST)-SITE I 
2 1037 0 OYSTER E N T  (EAST)-SITE 2 
21038 0 SAN BRUNO CHANNEL 
- 
21039 0 S T E I N B ~  SLOUGH- NR MOUTH 
21010 0 STEINBERGER SLOUGH-NR FREEWAY 

-21041 0 GUADALUPE SLOUGH 
21042 0 MAYFIELD SLOUGH-NR COOLEY LDNG 
21041 o MAYFIELD SLOUGH-NEAR SAND m 
2001 3 o NORTH-SOUTH BAY-REFERENCE 
20014 0 SOUTH-SOUTH BAY-REFERENCE 
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRlDG 
2I00I 0 NORTH RESERVE FLEET-SUISUN 

3s -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 -9.000 
35 - 9 . m  
38 0.457 
38 0.425 
38 8.135 
38 -9.000 
38 -9.000 
38 2.728 
38 11.585 
38 5.628 
38 0.365 
38 -9.000 
38 0.440 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
38 --9.000 
38 2.535 
38 -9.000 
38 -9000 
38 -9.000 
38 -9.000 
38 -9.000 
38 -9.000 
39 -9.00 
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Chemistry Summations and Quotients 

STANUM STATION IDORC 

2 l(m2.o S( NTH RESERVE FLEET-SUISUN 1479 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGESITE 2 
PEYTON SLOUGH-MOUTH-SITE 1 
PEYTON SLOUGH-UPPER-SITE 2 
VALLUO-MARE ISLAND-NORTH SIDE 
VAUEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABU) BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- ;ITE I 
POINT PORTRERO SITE 2 
SANTA W CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
W)W CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFIO 
I l l U  SLOUGH- MF2l 
SUlSUN SLOUGH . 
CHADBORNE SLOUGH- MFI3 
SEMPLE POINT-M.W VA-7 
SfLBY - S2 
IGkE-VALLOOCOAL. GAS PLANT 
PETALUMA RIVER MOUTH- BDU) 
MILLER CREEK- M D I0 
MILLER CREEK- MDI I 
GALLINAS CREEK- M1)20 
NOVATO CREEK- MD21 
TOI-AY CREEK MOUTH MI)ZI 
S( )NOMA CREEK- MI)? 1 
NAPA SLOUGH- MI172 

DATE LEG TIZCHLQE . TIZCHLQP PPDDEQE 

5/1/95 3 9 '  -9.000 -9.000 -9.00000 

PPDDEQP 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.10743 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.02149 
-9.00000 
-9.00000 
-9.00000 
0.00652 
0.00722 
-9.00000 
-9.00000 
-9.00000 
0.01037 
0.00828 
0.00722 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.00454 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

PPDDTQP TnDDTQE 

-9.OMX3l -9.000 



STANUM STATION 

21067.0 RICHMOND ROD AND GUN 
21ku o S I I ~ V A  I S ~ N I )  MARSH. M C ~ I  
2 lk9 .0  S ~ U S A ~ ~ ~ O ' H X R B ~ R ~ A N ~ ~ E R S O N  R.Y. *(.:(, .s*!h- xy-iijiij E"S.IS, fRR&ik', 

20005.0 PARADISE COVE-REP#I 
21057.0 LAKE MERRIT - MW #307.5 
21070.0 YERBA'BUENA ISMNI) - NAVAL STN 
2ioj1.0 TREASURE ISLAND - CLIPPER'COVE 
21C?l2:0 CORTE MADERA MARSH - MCSI 
21073.0 SA'NSOME STREET cso - PIER 3 1 
21074.0 HOWARD STREETCSO 
21075.0 BRANNAN STRE= CSO - PIER 32 
21076.i) CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN -OUTER - - 

2im9.0 GASHOUSE~COVE - LAGUNA~ST. cso 
2 1080.0 'PACII~.DRYDOCK - I-T4 
2108 1.0 PACIFIC DRYDOCK 1 PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIR'PORT -CENTRAL 
i10k4.0 S.F. AIRPORT - SOUM 
21085.0 REDWOOD CREEK -.BA40 : 

21086.0 R ~ W O O D  CREEK -WEST - 

' 21087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH - 

2 1089.0 RAVENSWOOD SLOUGH - WEST 
21090.0 SOUTH BAY BASIN - BA20 
21091.0 DUMBARTON BRIDGE - BA30 
20013.0 NORTH SOUTH BAY --REP 1 

.2C64.0 S O ~ ~ . S O U %  MY 1 REPI ~ . ~ 

2oci~8.0 B G ~ ; ~ N A s - U \ ~ N  LT- - -. .. . . 

21092.0 S O ~ H  BASIN - Y O S ~ I T E C R K ~ C S O  - 

21062.0 GALLINAS-CREEK-MD~O 
2 lb5 .0  SONOMA CREEK-MD33 
2i654.0 CHADBOR~E ~ U G H : M F I ~  
2'li%8:0 S ~ V A . I S L A ~ ~  M A R S H ~ M C ~ I  
21061.0 M ~ ~ L E R  CREEK-MDI'I 
21063.0 NOVATO CREEK-MD2I 
21089.0 SAUSALITO HA.RBOR-ANDERSON B.Y. 
2 1088.0 ALVISO SLOUGH 

Chemistry Summations and Quotients 
. . 

PPDDEQE 
-9.00000 



Chemistry Summations and Quotients 

STANUM STATION IDORG 

2 1085.0 REDWOOD CREEK BA40 1621 
20006.0 SAN PABLO BAY-TUBBS IS REP I 
2 1030.0 MISSION CREEK- SITE I 
21 301.0 MISSION CREEK- MID GRADIENT 
21302.0 MISSION CREEK- END GRAIXENT 
2001 1.0 ISLAIS CREEK 
21 303.0 ISIAIS CREEK- MID GRADIENT 
21304.0 ISLAIS CREEK- END GRADIENT 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 
2 1305.0 PEYTON SLOUGH- MID GRADIENT 
2 1306.0 PEYTON SYUGH- END GRADIENT 
20005.0 PARADISE COVE- REFERENCE 
21029.0 SAN FRANCISCO- PIER 7 
21074.0 HOWARD STREET CSO 
21076.0 CENIRAL BASIN - INNER 
21307.0 WAW POINT 
21308.0 WARM WATER COVE #2 
20013.0 N. SOUTH BAY- REPt l  
20007.0 SAN PABLO BAY-ISLAND #I- REP I 
2 104 1.0 GUADALUPE SLOUGH 
21 309.0 SAN BRUNO CHANNEL #2 
21023.0 PACIFIC DRYDOCK - YARD I 
2 1026.0 OAKLANDFRUITVALE 
21310.0 SAN LEANDRO BAY-SITE 3 
2131 1.0 SAN.LEANDR0 BAY-SITE4 
21312.0 SAN LEANDRO BAY-SITE 5 
21313.0 SAN LFANDRO BAY-SITE6 
21314.0 SAN LEANDRO BAYSITE 7 
2 13 15.0 PG&E!LEVINSON 
2 1056.0 SELBY - S3 
21401.0 ZENECA MARSH #I 
21402.0 ZENECA MARSH #2 
21403.0 ZENECA MARSH #3 
21404.0 CARLSON CREEK REFERENCE 
21401.0 ZENECA MARSH #I 
2 1402.0 ZI'NECA MARSH #2 
21404.0 (:ARISON CHEEK REFIJRENC'E 

1622 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1744 
1745 
1746 
1747 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1795 
1796 
1797 
1798 
1799 
I Ron 
I X O I  

DATE LEG TnCHLQE 'ITLCHLQP PPDDEQE PPDDEQP 
61101% 44 -9.000 -9.000 -9.00000 -9.00000 

PPDDTQP T~DDNE TLZDDTQP 
-9.00000 0.001 0.001 



Chemistry Summations and Quolients 

STANUM STATION 
20005.0 PARADISE COVE-REP I 
2ooos.o PARADISE COVE-REP 2 
20005.0 PARADISE COVE-REP 3 
20006.0 SAN PABLO BAY-TUBRS IS.-REP I 
2 m . 0  SAN PABLO BAY-TUBBS-IS.-REP 2 
20006.0 SAN P A B M  BAY-TUBBS IS.-REP 3 
2M@7.0 SAN PABLO BAY-ISLAND#[-REP I 
20007.0 SAN PABLO BAY-ISLAND #I-REP 2 
20007.0 SAN PABLO BAY-ISLAND #I-REP 3 
2 0 9 . 0  TOMAI-ES BAY-MARCONI COVE-REP I 
2OOOY.O TOMALES BAY-MARCONI COVE-REP 2 
20009.0 T O M A W  BAY-MARCONI COVE-REP 3 
20010.0 CAST RO COVE-EVS04 

-- 2 0 1  1-0 ISLAIS GREEK - - - - - - 

21021.0 O A K ~ N D  INNER HBR.-TODD SHIPYD 
21022.0 OAKLAND INNER HBR.-SCHN~IZER 
21023.0 PACIFIC DRYDOCK YARD I 
21024.0 PACIFIC DRYDOCK YARD 2 
21025.0 NORM GOVERNMENT ISLAND 
2 1026.0 OAKLAN[)1FRUllVALE 

- 21027.0 - SAN LEANDRO BAY-SITE I - - 

2 1028.0 S A ~  LEANDRO BAY -SITE 2 
21032.0 P O T R O  POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I' 
21034.0 SOUTH INDIA BASIN-SITE 2 
21035.0 SIERRA POINT - 

21036.0 OYSTER POINT (WEST)-SITE I 
21037.0 OYSTER POINT (EAST)-SITE 2 
21038.0 SAN BRUNO.CH_ANNEL . 

- - 21oiu.o S~EINBERGER SWUGH--NR MOUTH - . 

21040.0 sTEINBERCER SLOUGH-NR FREEWAY 
21041.0 GUADALUPE SLOUGH - 

21042.0 MAYFIELD SLOUGH-NR COOLEY LDNG 
21043.0 MAYFIELD SLOUGH-NEAR SAND PT. 
2001 3.0 NORT H-SOUTH BAY-REFERENCE . 

200l4.0 SOUTH-SOUTH BAY-REFERENCE 
2 1046.0 MC)WRY SLOUGH 
21047.0 COYOTE SLOUGH-@FIXED RIR BRlDG 
2 I O O I  .0 NORTH RESERVE FLEET-SUISUN 

DATE LEG DIELDRQE 
9/7/94 35 . -9.000- 

Page 2 1 of 44 

- 
~ Q P  ACYQE 

.+.048 -9.00000. 



STANZIM STATION 

21002.0 SOIJTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PAC'HKO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLUO-MARE 1SLANI)-NORTH SIDE 
VALLEIO-MARE IS-SHIP ANCHORAGE 
SAN YABLO BAY-IS #I REFERENCE 
SAN PARLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
C/\STRO COVE 
K)INT WRTKERO- SlTE I 
POINT PORTRERO- SlTE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVlLLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KlRKER CREEK 
GRIZZLY BAY- RMP BF2O 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- ME?I 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M W VA-7 
SELBY - S2 
W&E-VALLEJO-COAL GAS PLANT 
PETAL.1IMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MI120 
NOVATO CREEK- MI121 
TOLAY CREEK MOUTH- MI)?I 
SONOMA CREEK- MD?? 
NAI'A SLOIJGH- M1)32 

IDORC - 
1479 
14x0 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1 4% 
1497 
1506 
1507 
1508 
IS29 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1538 
IS39 
1540 
1541 
1542 
1543 
1544 
1545 
1546 

Chemistry Summations and Quotients 

DATE - 
51 1 195 
51 1 /95 
5/1/95 
51 1/95 
5/1/95 
5/m5 
5/2/95 
512195 
5/m5 
5/1/95 
51 1 195 
51 1/95 
51 1/95 
5/1/95 
5/1/95 
5/l/95 
5/1/95 
Y1/95 
51 1 /95 
5/1/95 
S/I/Y5 
5/2/95 

I W7/95 
IW27/95 
Ion8/95 
10/28/95 
10/27/95 
10/27/95 
10/27/95 
10127/95 
10127/YS 
10/26/YS 
10126/95 
10126/95 
10/26/95 
10126/95 
I IY26N5 
10/26/95 
10/20/95 

LEG DIELDRQE LbIELDRQP 

39 -9.00 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 0.345 0.642 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 2.075 . 3.860 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 0.068 0.126 
39 0.113 0.209 
39 -9.000 -9.~000 
39 -9.000 -9.000 
39 -9.000 -9.000 
39 0.031 0.058 
39 0.190 0.353 
39 0.048. 0.088 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 0.031 0.058 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
40 -9.00 -9.000 
40 -9.000 -9.000 
40 -9.000 -9.000 
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ENDRINQE 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.02222 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.02222 
-9.00000 
-9.00000 
-9.00000 
0.02222 
0.02222 
-9.00000 
-9.00000 
-9.00000 
0.02222 
0.02222 
0.02222 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.02222 
-9.00000 
-9.00000 
-9.00000 
-9.000(W, 
- 9 . 0  
-9.00000 
-9.00000 
-9.00000 
-9.00000 

LINDANEQP 

-9.000 
-9.000 
-9.000 
-9.000 
0.101 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
0.101 
-9.000 
-9.000 
-9.000 
0.101 
0.101 
-9.000 
-9.000 
-9.000 
0.101 
0.101 
0.101 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
0.101 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 



Chemistry Summations and Quotients 

STANUM STATION I m R G  
21067.0 RICHMOND ROD AND GUN 1547 
21068.0 SlLVA ISLAND MARSH- MC61 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
20006.0 SAN PABLO BAY-TUBBS IS.-REP #I - 

20005.0 PARADISE COVE-REP #I 
21057.0 LAKEMERRIT-MW#307.5 
21070.0 YERBA BUENA ISLAND - NAVAL STN 
21071.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE MADERA MARSH - MC51 
21073.0 SANSOME STREET CSO - PIER 31 
21074.0 HOWARD STREET CSO 
21075.0 BRANNAN STREET CSO - PIER 32 
21076.0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN - OUTER 
21079.0 GASHOUSE COVE - LAGUNA ST. S o  - 

21080.0 PACIFIC DRYDOCK - I-T4 
21 081.0 PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL . 

21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 
21086.0 RU)WOOD CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
2 1088.0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 
21090.0 SOUTH BAY BASIN - BA2O 
21091.0 DUMBARTON BRIDGE - BA30 
2001 3.0 - NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
- 2 m s . o  BOL~NAS LAGOON . .  - 

21oi2.o SOIJTH-BASIN - YOSEMITECRKCSO .:-: 
21062.0 GALLINAS CREEK-MU20 ~. . .. - - 

21065.0 SONOMA CREEK-MD33 
21054.0 CHADBORNE SLOUGH-MF13 
21068.0 SlLVA ISLAND MARSH-MC61 
21061.0 MILLER CREEK-MI11 I 
2 1063.0 NOVATO CREEK-MD2I 
2106-9.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 ALVISO SLOUGH 

DATE LEG DIELDRQE 

10/26/95 40 -9.000 
lon5/95 40 -9.000 
10/26/95 40 -9.000 
10/26/95 40 -9.000 
1OnW95 40 0.031 
12/1/95 41 -9.000 
I q 9 5  41 -9.000 
12/1/95 41 -9.000 
12/5/95 41 -9.C?OO 
12/6/95 41 0.031 
12/6/95 41 0.031 
12/6/95 41 0.031 
12/6/95 41 '0.031 
12/6/95 41 0.031 
12?7/95 41 0.488 
12/7/95 41 -9.000 
12/1/95 41 -9.000 
12/6/95 41 -9.000 
12/6/95 41 -9.000 
12/6/95 41 -9.000 
12/5/95 41 -9.000 
12/6/95 41 -9.000 
I2/5/95 41 -9.000 
12/5/95 41 -9.000 
12/5/95 41 -9.000 
IU5/95 41 -9.000 
12/5/95 41 -9.000 
12/6/95 41 0.03 1 
12/6/95 41 -9.000 
12/5/95 41 -9.000 
12I6F)S 41 -9.000 -- - 

W10/96 44 -9.000 
6/11/96 44 -9.000 
6/11/96 44 0.031 
6/10196 44 0.031 
6110196 44 -9.000 
611 1/96 44 -9.000 
W10196 - 44 i9.000 
W10196 44 -9.000 
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DIELDRQP 
-9.000 
-9.000 
-9.000 
-9.000 
0.058 
-9.000 
-9.000 
-9.000 
-9.000 
0.058 
0.058 
0.058 
0.058 
0.058 
0.907 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
0.058 
-9.000 
-9.000 
-9.000 
-9.000 
-9.000 
0.058 
0.058 
-9.000 
-9.000 
-9.000 
-9.000 

ENDRINQE - LINDANEQP 

-9.00000 - . -9.000 



Chemistry Summations and Quotients 

STANUM STATION 

21085 0 REI>WOOD CREEK BA40 
SAN PARLO BAY-TUBRS IS REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIEN? 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREJ3 CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUrrVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
FAN LEANDRO BAY-SITE 7 
PGkULEVINSON 
SEl.HY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CAKLSON CREEK REFERENCE 

DATE - 
6110196 
6/11/96 
4/1/97 
41 1 /97 
4/1/97 
4/1/97 
4111Y7 
4/1/97 
4/2/97 
412197 
4/2/97 
4/3/97 
4/1/97 
4/1/97 
4/1/97 
4/2/97 
4/1/97 
4/16/97 
4/15/97 
4/ 1 6/97 
4/16/97 
4/1y97 
4/ 1 5197 
4 1  7/97 
44 17/97 
4/17/97 
4/17/97 
4/16/97 
4/16/97 
41 I 5/97 
1016197 
1 0/6/97 
1 w6/97 
I 0/6/97 
12/3/97 
1U3/97 
I U.1/97 

LEG DIELDRQE DIELDRQP 

44 -9.000 -9.000 
ENDRINQE 

-9.00000 

LINDANEQP 

-9.000 

ACYQE - 
-9.00000 
-9.00000 
0.04397 
0.05508 
0.01 159 
0.01686 
0.02241 
0.04077 
0.0039 1 
0.00322 
0.00W4 
0.00678 
-9.00000 
-9.00000 
-9.00000 
0.05992 
0.00784 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.3203 I 
-9.00000 
0.01059 
0.07719 
0.01381 
0.01481 
0.03047 
0.08609 
-9.00000 
0.01 225 
0.01205 
0.00777 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
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STANUM STATION 
20005 0 PARADISE COVE-REP I 
2 0 5 . 0  ,PARADISE COVE-REP 2 
20005.0 -PARADISE COVEZREP 3 
20006 0 SAN PABLO BAY-TUBBS IS -REP I 
20006 0 SAN PABLO BAY-TUBBS IS -REP 2 
20006 0 SAN PARLO BAY-TUBBS IS -REP 3 
20007 0 SAN PABLO BAY-ISLAND #I-REP I 
20007 0 SAN PABLO BAY-ISLAND #I-REP 2 
20007 0 SAN PABLO BAY-ISLAND #I-REP 3 

20009 0 TOMALES BAY-MARCONI COVEREP I 
20009 0 TOMALES BAY-MARCONl COVE-REP 2 
20009 0 TOMALES BAY-MARCONI COVEREP 3 
200 I0 0 CASTRO COVE-EVS04 
2001 1 0 ISLAIS CREEK 
21021 0 OAKLAND INNER HBR -TODD SHIPYD 
2 1022 0 OAKLAND INNER HBR -SCHNITIER 
21023 0 PACIRC DRYDOCK YARD I 
21024.0 PACIFIC DRYDOCK YARD 2 
2 1025 0 NORTH GOVERNMENT ISLAND 

2 1026 0 OAKLANDFRUITVALE 
21027.0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
2 1032 0 POTRERO POINT-WARM WATER COVE 

21033 0 NORTH INDIA BASIN-SITE 1 

21034 0 SOUM INDIA BASIN-SITE 2 

21015 0 SIERRA POINT 
21036 0 OYSTER POINT (WEST)-SITE 1 
21037 0 OYSTER POINT (EAST)-SITE 2 
21038 0 SAN BRUNO CHANNEL 
2 1039 0 >TEINB-ERGER SLOUGH- NR MOUTH 
21040 o STEINBERGER SLOUGH-NR FREEWAY 
21041 0 GUAIIALUPE SWUGH 
21042 0 MAYFIELD SMUGH-NR COOLEY LDNG 

2 1043 0 MAYFIELD SLOUGH-NEAR SAND PT 

20013 0 NORTH-SOUTH BAY-REFERENCE 
20014 0 SOUTH-SOUTH BAY-REFERENCE 
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RR B R I E  
21001 0 NORTH RESERVE FLEET-SUISUN 

Chemistry Summations and Quotients 
- -  - 

-DATE LEG ACYQP ACEQEL ACEQP 
.9/7/94 35 -9.00000 - -9.00000 19.00000 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.30730 
0.30104 
0.32997 
-9.00000 
-9.00000 
0. I1 572 
0.33465 
0.08288 
2.65072 
-9.00000 
,022285 
-9.00000. 
-9.00000 
-9.00000 
-9.00000 
i9.00000 
-9.00000 
0.02557 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
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ANTQP - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
2.64082 
2.57959 
1.57959 
-9.00000 
-9.00000 
0.30612 
0.66122 
0.14776 
5.95918 
-9.00000 
0.58367 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03367 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

BAAQE - 
-9 00000 
-9.00000 
-9 00000 
-9.00000 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.76250 
0 71250 
0.8 1875 
-9.00000 
-9.00000 
0.15813 
0.428 13 
0.09938 
1.68125 
-9.00000 
0.21 188 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9 .00e  
-9.00000 
0.03225 
-9.00000 
-9.00000 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 



STANUM STATION 

21002.0 SOUTH RESERVE FLEET-SUISUN . 

PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VAILFJO-MARE ISLANIhNORTH SIDE 
VAUEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS # I  REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- s r n  I 
POINT PORTRERO- SlTE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR -HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL KIRKER CREEK 
GRIZZLY BAY- RMP BFLO 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MFLl 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELRY - S2 
PGIYrE-VALLEIO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MllLER CREEK- M D I  I 
GALLINAS CREEK- MD20 
NOVATO CREEK- MD2 1 
T ~ L A Y  CREEK MOUTH- M D ~  I 
SONOMA CREEK- MD33 
N.41'A SLOUGH- M1)32 

Chemistry Summations and Quotient.. 

DATE - - 
5/1/95 
5/1/95 
51 1 /95 
5/1/95 
5/1/95 
5/2/95 
5 m 5  
s m 5  
512l95 
51 1 /95 
5/1/95 
5/1/95 
5/1/95 
5/1/95' 
5/1/95 
5/1/95 
5/1/95 
51 1 /95 
5/1/95 
5/1/95 
51 1/95 
5 m 5  

10127195 
10/27/95 
10/28/95 
10/28/95 
1On7/95 
10/27/95 
10/27/95 
1 W7/95 
l On7EJ.5 
10126F)5 
1 On6195 
10/2w95 
1 0 1 2 ~ 5  
1 On6195 
10126195 
10126195 
1Onw95 

LEG - 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

40 
40 

ACYQP ACEQE 

-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.161 86 0.03940 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.27758 0.00500 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.09070 0.01 708 
0.03433 0.00852 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.04856 0.14220 
0.059 19 0.09240 
0.14153 0.09300 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9:00000 -9.00000 
-9.00000 -9.00000 
0.07546 0.03420 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 - 9 . m  
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9 .000  
-9.00000 -9.00000 
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ACEQP - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.22160 
-9.0000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.028 12 
-9.00000 
-9.00000 
-9.00000 
0.09606 
0.04792 
-9.00000 
-9.00000 
-9.00000 
0.79978 
0.5 1969 
0.52306 
-9.00000 
-9.00000 
-9.00oO 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.19235 
-9.00000 
-9.00000 
-9.0000 
-9 00000 
-9.00000 
-9.~XXXW) 
-9 00000 
-9.00000 
-9.00000 

ANTQE - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03800 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.80182 
-9.00000 
-9.00000 
-9.00000 
0.02209 
0.01036 
-9.00000 
- 9 . 0 0 0  
-9.00000 
0.05636 
0.04464 
0.12818 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03 164 
-9.00000 
-9.00000 
-9.00000 
-9.0000 
-9.~K)Oo 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

BAAQE - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.53375 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
6.81250 
-9.00000 
-9.00000 
-9.00000 
0.06438 
0.03 125 
-9.00000 
-9.00000 
-9.00000 
0.06500 
0.09000 
0.16375 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.04250 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9:00000 
-9.00000 

BAAQP BAPQE 

-9.000@ 19.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
1.21316 0.33375 
- 9 . m  -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
15.73939 29.56250 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.14873 0.17688 
0.07220 0.05763 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.15017 0.08750 
0.20793 0.09938 
0.37832 0.25938 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.09819 0.05263 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 , -9.00000 
-9.00000 -9.00000 
-9.00000 -9.oimO 
-9.00000 -9.00000 
-9.00000 -9.- 
-9.00000 -9.00000 
-9.00000 -9.oqooo 



STANUM STATION -- 
21 067 0 RICHMOND ROD AND GUN 
2 1068 0 SlLVA ISLAND MARSH- MC6I 
2 1069 0 SAUSALITO HARBOR-ANDERSON H.Y 
20006 0 SAN PABLO BAY-TUBBS IS -REP #I 
20005 0 PARADISE COVE-REP #I 
2 1057 0 LAKE MERRIT - MW #307 5 
21070.0 YERBA BUENA ISLAND - NAVAL STN 
2 107 1 0 TREASURE ISLAND - CLIPPER COVE 
21072 0 CORTE MADERA MARSH - MC51 
21073 0 SANSOME STREET CSO - PIER 31 
21074.0 HOWARD STREET CSO 
21075 0 BRANNAN SIREFT CSO - PIER 32 
21076.0 CENTRAL BASIN - INNER 
2 1077.0 CENTRAL BASIN - O W R  
21079 0 GASHOUSE COVE - LAGUNA-ST. CSO 
2 1080 0 PACIFIC DRYDOCK - I -T4 
21081.0 PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083 0 S.F AIRPORT - CENIRAL 
2 1084 0 S.F. AIRPORT - SOUTH 
21085 0 REDWOOD CREEK - BA40 
21086.0 REDWOODZREEK - WEST 
21087.0 COYOTE CREEK - CX 
2 1088.0 ALVISO SWUGH 
21089 0 RAVENSWOOD SLOUGH - WEST 
21090 0 SOUTH BAY BASIN - BA20 
21091.0 DUMBARTON BRIDGE - BA30 
20013 0 NORTH SOUTH BAY - REP I 
20014 0 SOUM SOUTH BAY - REP I 
20008 0 BOI.INAS LAGOON - - 

21W2 0 SOUTH BAgY - YOSEMITECIJK CSO 
2 lp2-0 GALLINAS CREEK-MD20 
21065 0 SONOMA CREEK-MIX33 
21054 0 CHADBORNE SLOUGH-MF13 
21M8 0 SlLVA ISLAND MARSH-MC6I 
21061 0 MILLER CREEK-MDI I 
21063 0 NOVATO CREEK-MD2I 
21069 0 SAUSALITO HARBOR-ANDERSON B Y 
2 l OR8 0 ALVISO SLOUGH 

Chemistry Summations and Quotients 

DATE -LEG ACYQP ACEQE 
Ion6F)5 40 -9.00000 -9.0000 
10/25/95~ 40 -9.00000 -9.00000 
1W26/95 40. -9.00000 -9.00000 
10/26/95 40 -9.00000 -9.00000 
1W26/95 40 0.lh11 0.02480 
12/7/95 41 -9.00000 -9.00000 
12/7/95 41 -9.00000 -9.00000 
12/7/95 41 -9.00000 -9.00000 
12/5/95 41 -9.00000 -9.00000 
12/6/95 41 0.24474 0.14020 
12/6/95 41 0.41598 0.09880 
12/6/95 41 0.30808 0.08800 
12/6/95 41 0.40895 0.73600 
12/6/95 41 0.13918 0.07820 

..- -. 
l m / 9  4 0.185B 0.67960 
IZn/95 41 -9.00000 -9.00000 
12/7/95 41 -9.00000 -9.00000 
12/6/95 41 -9.00000 -9.00000 
12/6/95 41 -9.0000q -9.00000 
12/6/95. 41 -9.00- -9.00000 
12/5/95 . 41 -9.00000 -9.00000 
1~6195 41 -9.00000.. -9.00000 
12/5/95 41 -9.00000- -9.00000 
12/5/95 41 -9.00000 -9.00000 
155/95 41 -9.00000 -9.00000 
12/5/95 41 -9.00000 --9.00000 
12/5/95 41 -9.00000 -9.00000 
12/6/95 41 0.00066 0.01472 
12/6/95 . 41 -9.00000 -9.00000 
12/5@5. 41 - -9.0MO6--9.00000 
l2/- 41 -9.-1-9.006@l 
6/1w- 44 -9.00000 . c9.00000 
6/11/96 44 -9.00000 -9.00000 
6/11/96 44 0.01955 0.00500- 
6/10/96 44 0.01955 0.00500 
6/1(Y96 44 -9.00000 -9.00000 
6/11/96 44 -9.0000d -9.00000 
hlI0196 44 -9.00m -9.00oCKl 
6/10/96 44 -9.00000 -9.00000 

Page 27 of 44 

ANTQE ANTQP 
-9.00000 --9.00000 
-9.MKXK) -9.00000 
-9.00000 19.00000 
-9.00000 -9.00000 
0.02736 0.12286 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000- -9.00000 
0.15455 0.69388 
0.22727 1.02041 
0.388 18 1.74286 
0.56364 2.53061 
0.38909 _ 1174694 
0.12273 0.55102 . 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 '-9.00000 
- 9 . m .  -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.00909 0.06082 
-9.00000- -9.00000 
-9.00000XX9.00000 - 

.. . . - 

-9.00000 -9.00000 
-9.00000 --9.00000 
-9.00000 -9.00000 
0.00472 0.021 18 
0.00633 0.02841 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 29.00000 
-9.00000 . -9.00000 

B AAQE 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0 08688 
-9."000 
-9.00000 
-9.00000 
-9.00000 
0.201 88 
0.65000 
0.27063 
0.80000 

0.40063 
0.15813 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.01 988 
-9.00000 
-9.- - 

-9.00000 
-9.00000 
-9.00000 
0.00398 
0.01756 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

BAAQP 
-9.00000 
-9.(K)oO 
-9.00000 
-9.00000 
0.2007 I 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.4664 1 
1.50174. 
0.62524 
1.84830 
0.92559 
0.36533 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.04592 
-9.00000 
- 
-9.oowQ _ 
-9.00000 
-9.00000 
-9.00000 
0.00918 
0.04058 
-9.00000 
-9.oogoo 
-9.o(jooo 
-9.00000 

BAPQE 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.11625 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.23000 
0.57688 
0.40688 
1 .83750 

-0.43063 
0.19813 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.05088 
:9.00000 
9.- 
-9 00000 
-9.00000 
-9.00000 
0 01763 
0.03319 
-9.00000 
-9 00000 
-9 00000 
-9.00000 

BAPQP 
-9.00000 



STANUM STATION 

2 1085.0 RBI)W<)OD CREEK HA40 
2oW6.0 SAN PAHLO BAY-TURBS IS. REP I 
21020.0 MISSION CREEK- SITE I 
21 301.0 MISSION CREEK- MID GRADIENT 
21 302.0 MISSION CREEK- END GRADIENT 
2001 1.0 ISLAIS CREEK 
21 303.0 ISLAIS CREEK- MID GRADIENT 
2 1304.0 ISLAIS CREEK- END GRADIENT 
21OOf1.0 PEYTON SLOUGH-UPPER-SITE 2 
21 305.0 PEYTON SLOUGH- MID GRADIENT 
2 1306.0 PEYTON SLOUGH- END GRADIENT 
20005.0 PARADISE COVE- REFERENCE 
21029.0 SAN FRANCISCO- PIER 7 
2 1074.0 HOWARD STREET CSO 
2 1076.0 CENTRAL BASIN - INNER 
21 307.0 WALDO POINT 
21 308.0 WARM WATER COVE #2 
20013.0 N.SOUTHBAY-REP#! 
20007.0 SAN PABU) BAY-ISLAND#I- REP I 
2 104 1.0 GUADALUPE SLOUGH 
21 309.0 SAN BRUNO CHANNEL #2 
21023.0 PACIFIC DRYDOCK - YARD I 
21026.0 OAKLANDFRUITVALE 
21 3 10.0 SAN LEANDRO BAY-SITE 3 
2131 1.0 SAN LEANDRO BAY-SITE 4 
21 3 12.0 SAN LEANDRO BAY-SITE 5 
21313.0 SAN LEANDRO BAY-SITE 6 

21314.0 SAN LEANDRO BAY-SITE7 
2 13 15.0 PG&E/LEVINSON 
21056.0 SELRY - S2 
21401.0 ZENECAMARSH#I 
2 1402.0 ZENECA MARSH #2 
21403.0 ZENECA MARSH #3 
2 1404.0 CAKLFON CREEK REFERENCE 
21401.0 ZENECA MARSH #I 
21402.0 XENECA MARSH #2 
2 1404 0 CARLYON CREEK REFERENCE 

C h e m i s t ~ S u m m a t i o n s  and Quotients 

DATE LEG ACYQP ACEQE ACEQP 

6/10/96 44 -9.00000 - 9 . 0 0 0  -9.00000 
6/11/96 44 - 9 . 0 0 0  -9.00000 -9.00000 
4/1/97 50 0.22003 0.46812 2.63285 
4/1/97 50 0.27563 0.1 1666 0.65613 
4/1/97 50 0.05802 0.04232 0.23802 
4/1/97 50 0.08437 0.36592 2.05804 
4/1/97 '50 0.1 1213 0.05066 0.28493 
4/1/97 SO 0.20400 0.09458 0.53195 
4/2/97 50 0.01955 0.00250 0.01406 
4/2/97 50 0.0161 1 0.00598 0.03363 
4/2/97 50 0.20236 0.0Y552 0.53723 
4/3/97 50 0.03394 0.00786 0.05421 
4/1/97 50 -9.00000 . -9.00000 -9.00000 
4/1/97 50 -9.00000 -9.00000 -9.00000 
4/1/97 50 -9.00000 -9.00000 -9.00000 
4/2/97 50 0.29987 0.02800 0.15748 
4/1/97 50 0.03925 0.01652 0.09291 
4/16/97 51 -9.00000 -9.00000 -9.00000 
4/15/97 . 51 -9.00000 -9.00000 -9.00000 
4/16/97 51 -9.00000 -9.00000 -9.00000 
4/16/97 51 -9.00000 -9.00000 -9.00000 
4/15/97 51 1.60294 2.70000 15.18560 
4/15/97 51 -9.00000 -9.00000 -9.00000 
4/17/97 51 0.05301 0.02520 0.14173 
4/17/97 51 0.38627 0.13280 0.74691 
4/17/97 51 ,0.06912 0.00776 0.M364 
4/17/97 51 0.07413 0.00926 0.05208 
4/16/97 51 0.15247 0.08220 0.46232 
4/16/97 51 0.43084 0.05780 0.32508 
4/15/97 51 -9.00000 -9.00000 - 9 . ( 0 0  
10/6/97 55 0.06130 0.13400 0.75366 
IW6/97 55 0.06029 0.02780 0.15636 
IW6/97 55 0.03886 0.01434 0.08065 
10/6/97 55 -9.00000 -9.00000 -9.00000 
12/3/97 56 -9.00000 - 9 . 0 0 0  - 9 . 0 0 0  
12/3/97 56 -9.00000 - 9 . 0 0 0  -Y.oWoO 
12/3/97 56 -9.00000 - 9 . 0 0 0  - 9 . 0 0 0  
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ANTQE - 
- 9 . m )  
-9.00000 
0.31 549 
0.56887 
0.07657 
0.16643 
0.25379 
0.29326 
0.00788 
0.00526 
0.1 1215 
0.01 230 
-9.00000 
-9.00000 
-9.00000 
0.32061 
0.02 103 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
3.55455 
-9.00000 
0.03785 
0.27091 
0.02045 
0.02400 
0.13364 
0.05427 
-9.00000 
0.05773 
0.01491 
0.03045 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

ANTQP 

-9.00000 
-9.00000 

. 1.41649 
2.55412 
0.34380 
0.74722 
1.13947 
1.31669 

.0.03539 
0.02363 
0.5035 1 
0.05522 
-9.00000 
-9.00000 
-9.00000 
1.43947 
0.0944 1 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
15.9591 8 
-9.00000 
0.16992 
1.21633 
0.09 184 
0.10776 
0.60000 
0.24367 
-9.00000 
0.259 18 
0.06694 
0.13673 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

BAAQE 

-9.00000 
-9.00000 
0.56203 
0.65016 
0.07673 
0.19958 
0.24848 
0.33038 
0.04249 
0.01 524 
0.0474 1 
0.02704 
-9.00000 
-9.00000 
-9.00000 
0.34268 
0.0294 1 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
2.16250 
-9.00000 
0.16647 
0.76250 
0.07 125 
0.062 13 
0.373 13 
0.26813 
-9.00000 
0.19438 
0.0568 1 
0.06750 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

BAAQP - 
-9.00000 
- 9 . 0 0  
1.29849 
1.50210 
0.17726 
0.46109 
0.57407 
0.76329 
0.09818 
0.03520 
0.10954 
0.06247 
-9.00000 
-9.00000 
-9.00000 
0.79172 
0.06794 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
4.996 17 
-9.00000 
0.38460 
1.76166 
0.16461 
0.14353 
0.86206 
0.61947 
-9.00000 
0.44908 
0.13126 
0.15595 
-9.00000 
-9.00000 
- 9 . 0 0 F  
-9.00000 



Chemistry Summations and Quotients 

STANUM STATION 
20005 0 PARAIMSE COVE-REP I 

YARAIIISE COVEREP 2 
PARAIXSE COVE-REP 3 
SAN PABLO BAY-TUBBS IS.-REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS.-REP 3 
SAN PABLO BAY-ISLAND#I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVEREP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS Cp-EEK - - 
OAKLAND INNER HBR.-TODD SHIPYD 
OAKLAND INNER HBR.-SCHNITZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLANDFRUITVALE 
SAN L&ANLDRO BAJ-SITE I 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WE!X)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERCER SUIJUGH- NR MOUTH -- 

STEINBERGER SLOUGH-NR~EEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND m. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED R/R BRlDG 
NORTH RESERVE FLEET-SUISUN 

-9 00000 -9.mK) -9.00000 
-9 00000 -9.00000 -9 00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9 00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
. - 

0.50714 - 1.67853 0.8923-1 
0.55714 1.84402 0.72692 
0.50357 1.6667 1 I .096 15 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
0.09429 0.31 206 0.24615 
0 28607 0.94683 1.31923 
o:ctsm 0.n3os 0.2~231 
0.81143 2.88423 2.41923 
-9.00000 -9.00000 -9.00000 
0.13714 0.45391 0.34808 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.000M) -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.- 
-9.00000 -9.00000 -9.00000 
-9:omo - 3.00000- -9.ooogg 
0.025 14 0.08322 0.08769 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9.00000 -9.00000 -9.00000 
-9 00000 -9 00000 -9 00000 
-9.00000 - 9 . m  -9.00000 
-9.00000 -9.00000 -9.O(K)O 
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FLAQP FLUQE FLUQP 
-9.00000 -9.00000 -9.00000 



STANUM STATION 

21002.0 SOUTH RESERVE FLEET-SUISUN 
'21003i0 PACHECO CR-NEAR MOUTH-SITE I 
2 1004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005.0 PEYTON SLOUGH-MOUTH-SITE I 
21006.0 PEYTON SLOUGH-UPPER-SITE 2' 
21007.0 VALLUO-MARE ISLAND-NORTH SIDE 
21008.0 VALI,UO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABLO BAY-IS. #I REFERENCE 
2lOlO.O SAN PABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
21012.0 CASTRO COVE 
2101 3.0 POINT PORTRERO- SITE I 
21014.0 POINT PORTRERO- SITE 2 ' 

21015.0 SANTA FE CHANNEL END 
2'1016.0 RICHMOND HARBOR 
21017.0 RICHMOND l ~ h  HBR.-HOMAN MR 
21018.0 CERRITOCREEK MOUTH 
21019.0 CORWRNICES CREEK MOUTH 
21020.0 EMERYV~LLE MARSH 
21029.0 SAN FRANCISCO- PIER 7 
21030.0 MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 
21049.0 W W  CHEMICAL- KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BF20 
21051 .O BOYNTON SLOUGH- MFIO 
21052.0 HILL SLOUGH- MR1 
21053.0 SUlSUN SLOUGH 
21054.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELRY - S2 
21058.0 WkE-VALLEIO-COAL GAS PLANT 
21059.0 PkTALIIMA RIVER MOUTH- BD2O 
210h0.0 MILLER CREEK- MDIO 
21061.0 MIL.IBR CREEK- MDI I 
21g52.0 GALLINAS CREEK- MD20 
21M3.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD11 
21065.0 SONOMA CREEK- ~ b . 1 3  
?-I(KiO.O NAI'A S1.OUGH- MD32 

. . 

Chemistry Summations and Quotients 

DATE LEG CHRQE CHRQP DBAQE 

5/1/95 39 -9.00000 -9.00000 -9.(W)o 

40 -9.00000 -9.WWX) -9.00000 
40 -9.00000 -9.00000 -9.00000 
40 -9.00000 -9.00000 -9.00000 
40 -9.00000 -9.WXK) -9.00000 
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DBAQP 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.75032 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
115.14750 
-9.00000 
-9.00000 
-9.00000 
0.25630 
0.12332 
-9.00000 
-9.00000 
-9.00000 
0.13149 
0.26372 
0.40636 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03714 
-9.00000 
-9.00000 
-9.00000 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 



Chemistry Summations and Quotients 
. . - .  - - .  .- ~ . 

STANUM STATION IDoRG DATE LEG CHRQE CHRQP DBAQE 

21067.0 RICHMOND ROD AND GUN 1.W7 10/26/95 40 -9.00000 -9.00000 -9.00000 
21068 0 SlLVA ISLAND MARSH- MC61 
21069 0 SAUSALITO HARBOR-ANDERSON B.Y. 
20006 0 SAN PABLO BAY-TlJBBS IS.-REP #I 
2000.5 0 PARADISE COVE-REP #I 
21057 0 LAKE MERRIT - MW #307 5 
21070 0 YERBA BUENA ISLAND - NAVAL STN 
21071.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE MADERA MARSH - MCSl 

21W3 0 SANSOME STREET CSO - PIER 3 1 
21074 0 HOWARD STREET CSO 
21075 0 BHANNAN STREET CSO - PIER 32 
21076 0 CENTRAL BASIN - INNER 
21077 OLCENTRAL BASIN - OUTER 
21079.0 GASHOUSE CDVE - LAGUNA ST. CSO 
2 1080 0 PACIFIC DRYDOCK - I -T4 
21081 0 PACIFIC DRYDOCK - PPD #3 
21082.0 S F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F AIRPORT - CENTRAL 
21084 0 S.F. AIRPORT - SOUTH 
21085.0- REDWOOD CREEK - BA40 
21086 0 -  REDWOOD CREEK - WEST 
21087.0 C O Y O E  CREEK - CX 
2 1088 0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 
21090 0 SOUTH BAY BASIN - BA20 

21091 0 DUMRARTON BRIDGE - BAJO 

20013 0 NORTH SOUTH BAY - REP I 

20014 0 SOUTH SOUTH BAY - RELI 
20008.0 BOLINAS LAGOON - -- 

21092 0 SOUTH BASIN - Y O S E M ~  CRK CSO 
21062 0 GALLINAS CREEK-MD20 
21065.0 SONOMA CREEK-MD33 
21054 O CHADBORNE SLOUGH-MF13 
21068.0 SlLVA ISLAND MARSH-MC61 
21061.0 MILLER CREEK-MDI I 
21063 0 NOVATO CREEK-MI121 
21069 0 SAUSAUTO HARBOR-ANI)ERSON B Y 
21088 0 ALVISO SLOUGH 

-9.00000 
-9.00000 
0.11179 
0.25214 
0.26179 
0.51429 
0.30143 
0.12750 
-9.00000 
-9.00000 
29.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 ' 
-9.00000 
-9.00000 
0.01436 
-9.00% 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.00586 
0.01607 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
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DBAQP 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.45093 
-9.00000 
-9.00000 

FZAQE FLAQP 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
-9.00000 -9.00000 
0.05451 0.18613 
-9.00000 -9.00000 
-9.00000 -9.00000 

- 

FLUQE 

-9 00000 
-9 00000 
-9.00000 
-9.00000 
0.03741 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.16685 
0.18204 
0.18278 
0.498 15 
0.16oOo 
0.07426 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.01561 
-9.00000 
-!-kooo 
-9.00000 
-9.00000 
-9.00000 
0.01 367 
0.02056 
-9.00000 
-9.00000 
-9.00000 
-9.00000 



STANUM STATION 

2 1085.0 REI>WOOD CREEK BA40 
SAN PABLO BAY-TUBBS IS REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - lNNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SIW. 7 
PGIULEVINSON 
SELBY - S2 
ZENECA MARSH #I 
ZENFXA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
7ENUJA MARSH #I 
ZENECA MARSH #2 
C4RISON CREEK REFERENCE 

Chemistry Summations and Quotients 

DATE LEG CHRQE CHRQP DBAQE 

6/10/96 44 -9.00000 -9.00000 -9.00000 
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DBAQP 

-9.00000 
-9.00000 
0.86375 
1.53510 
0.12183 
0.26046 
0.40859 
0.50984 
0.07741 
0.05341 
0.06968 
0.0670 1 
-9.00000 
-9.00000 
-9.00000 
1.27234 
0.05408 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
3.40242 
-9.00000 
0.45502 
3.78872 
0.29938 
0.17606 
0.57499 
0.641 1 1  
-9.00000 
0.61065 
0.104oo 
0.13892 
- 9 . 0 0 0  
-9.00000 
-9.00000 
-9.00000 

PLAQE 

-9.00000 
-9.00000 
0.49063 
0.34497 
0.08076 
0.17936 
0.24388 
0.23569 
0.01439 
0.01990 
0.02620 
0.02646 
-9.00000 
-9.00000 
-9.00000 
0.17603 
0.03097 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
1.82353 
-9.00000 
0.14950 
0.42353 
0.05510 
0.04667 
0.27451 
0.19804 
-9.00000 
0.25686 
0.15941 
0.08706 
-9.- 
-9.00000 
-9.00000 
-9.00000 



- - 
STANUM STATION 

2000.5 0 PARA1)lSE COVE-REP I 
20005 0 PARAI)ISE COVE-REP 2 
20005 0 PARADISECOVE-REP 3 
20006 0 SAN PABLO BAY-NHBS IS -REP I 

20006 0 SAN PABLO BAY-TURBS,IS -REP 2 
20006 0 SAN PABLO BAY-NBBS IS -REP 3 
20007 0 SAN PABLO BAY-ISLAND #I-REP I 
20007 0 SAN PABLO BAY-ISLAND#I-REP 2 
20007 0 SAN PABLO BAY-ISLAND #I-REP 3 
20009 0 TOMALES BAY-MARCONI COVE-REP I 
20009.0 TOMALES BAY-MARCONI COVE-REP 2 
20009 0 TOMALES BAY-MARCON1 COVE-REP 3 
2001 0.0 CASTRO COVE-EVS04 

- - 2001 1 0 ISLAISCREEK - 

2 102 1.0 OAKLAND INNER HBR -TODD SHIPYD 
21022.0 OAKLAND INNER HBR -SCHNITZER 
2 1023.0 PACIFIC DRYDOCK YARD I 
2 1024 0 PACIFIC DRYDOCK YARD 2 
2 1025 0 NORTH GOVERNMENT ISLAND 
2 1026.0 OAKlAh'DFRUlWALE 
2 1027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
21032 0 POTRERO POINT-WARM WA'TFR COVE 
21033 0 NORTH INDIA BASIN-SITE I 
2 1034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
21036 0 OYSTER POINT (WEST)-SITE I 
2 1037 0 OYSlER POlNT (EASTkSiTE 2 
21018 0 SAN BRUNO CHANNEL 

- --  21039 0 S ~ N B E R G E R  SI;OUTH;NR MOUTH 

2 1040 0 STEINBERGER SLOUGH-NR FREEWAY 
21 04 I 0 GUADALUPE SLOUGH 
2 1042 0 MAYFlELD SLOUGH-NR COOLEY LDNG 
21041 0 MAYFIELD SLOUGH-NEAR SAND m 
2001 z o NORTH-SO~H BAY-REFERENCE 
200 14 0 SOUTH-SOUTH BAY -REFERENCE 
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRlDG 
2 1 W 1 0 NORTH RESERVE FLEET-SUISUN 

chemistry Summations and Quotients 

PY RQE 
-9.00000 

PYRQP 
-9.00000 

LMWPAHQE 
-9.00000 



STANUM 

21(K)2.0 
21003.0 
21004.0 
21005.0 
2 1006.0 
21007.0 
2 1008.0 
20007.0 
21010.0 
20005.0 
21012.0 
21013.0 
21014.0 
21015.0 
21016.0 
21017.0 
21018.0 
21019.0 
2 1020.0 
21029.0 
21030.0 
21031.0 
21049.0 
2 1050.0 
21051.0 
21052.0 
21053.0 
2 1054.0 
21055.0 
2 1056.0 
2 1058:O 
21059.0 
2 1060.0 
21061.0 
210(>2.0 
21063.0 
21064.0 
21W5.0 
2 10oh 0 

STATION 

SOUTH REFERVE FLEET-SIIISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE 1 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEIO-MARE ISLAND-NORTH SIDE 
VALLEIO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SlTE 2 
SANTA W CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP RE?O 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF21 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W VA-7 
SELBY - S2 
PG&E-VALLEJO-COAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
hllLLER CREEK- MDI I 
(;ALLINAS CREEK- MD20 
NOVATO CREEK- MD2l 
TOLAY CREEK MOUT11- MD31 
SONOMA CREEK- M1)33 
NAI'A SLOUGH- MDZL 

Chemistry Summations and Quotients 

DATE LEG M N W P  NPHQE NPHQP 

5/1/95 39 -9.00000 -9.00000 -9.00000 

PHNQE - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.24200 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.18600 
-9.00000 
-9.00000 
-9:00000 
0.07267 
0.04 120 
-9.00000 
-9.00000 
-9.00000 
0.22533 
0.17600 
0.21400 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.06933 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.o0&30 
-9.00000 
-9.00000 

PYRQE 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
1.31538 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
8.57692 
-9.00000 
-9.00000 
-9.00000 
0.12962 
0.05538 
-9.00000 
-9.00000 
-9.00000 
0. I 373 I 
0.15731 
0.28077 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.06808 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

LMWPAHQE 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.35975 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.65234 
-9.00000 
-9.00000 
-9.00000 
0.08578 
0.03770 
-9.00000 
-9.00000 
-9.00000 
0.23705 
0.23907 
0.24222 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.09336 
-9.00000 
-9.00000 
-9.00000 
-9 00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9 00000 



Chemistry Summations and Quotients 

STANUM STATION 

21067.0 RICHMOND ROD 'ANI) GUN 
21068.0 SILVA ISLAND MARSH- M C ~ I  

21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
2oota.o SAN PABLO BAY-ruses IS.-REP #I 
20005.0 PARADISE COVE-REP # I  
21057.0 LAKE MERRIT - MW tf307.5 
21070.0 YERBA BUENA ISLAND - NAVAL STN 
2 107 1.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE MADERA MARSH - MCSI 
21073.0 SANSOME STREET CSO - PIER 31 
21074.0 HOWARD STREET CSO 
21075.0 HRANNAN STREET CSO - PIER 32 
21076.0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN - OUTER 
21079.0- -GASHOUSE COVE - LAGUNA ST. cso 
2 1080.0 PACIRC DRYDOCK - I-T4 
2 108 l .O PACIFIC DRY DOCK - PPD #J 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 

21083.0 S.F. AIRPORT - CENTPAL 
21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 
21086.0 REDWOOD CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 
2 1089.0 R AVENSWOOD SLOUGH - WEST 

21090.0 SOUTH BAY BASIN - BA20 
21091.0 DUMBARTON BRIDGE - B A ~ O  
2001 3.0 NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
20008,O BOLINAS LAGOON - - 

2 1092.0 SOUTH-BASIN - YOSEMlTE CRK CSO 

21062.0 GAUINAS CREEK-MI)ZO 
21065.0 SONUMA CREEK-MD33 
21054.0 CHADBORNE SLOUGH-MF13 
21068.0 SlLVA ISLAND MARSH-MC61 
21 MI .0 MILLER CREEK-MDI I 
21063.0 NOVATO CREEK-MD2I 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
21088.0 ALVISO SLOUGH 

1 W R G  - 
1547 
1548 
IS49 
l 551 
1552 
1537 
IS50 
1553 
1554 
1555 
1556 
1557 
I558 
IS59 
1561 
IS62 
1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
1571 
1572 
1573 
1574 
1575 
1576 - 

1577 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 

DATE - 
10/26/95 
10/25/95 
10/26/95 
10/26/95 
1012w95 
12/7/95 
12/7/95 
12/7/95 
12/5/95 
12/6/95 
12/6/99 
12/6/95 
12/6/95 
12/6/95 
1 2/7/95 
1 2/7/95 
1 m i 9 5  
12/6/95 
12/6/95 
12/6/95 
1215195 
12/6/95 
l i/5/95 
12/5/95 
12/5/95 
1 2/5/95 
12/5/95 
1 u m 5  
12/6/95 
12/5/95 
I 216195 
6/10/96 
6/111% 
6/11/96 
W10196 
6tIQ196 
6/11/96 
6 / 1 m  
61 1 ON6 

LEG MNP2QP 

40 -9.00000 
40 -9.00000 
40 -9.00000 
40 -9.00000 
40 0.11079 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 0.19177 
41 0.30455 
41 0.15600 
41 0.42329 
41 013762 
41 0.20121 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 -9.00000 
41 0.04750 
41 -9.00000 
41 -9.00000 
41 -9.00000 
44 -9.00000 
44 -9.00000 
44 0.04889 
44 0.19624 
44 -9.00000 
44 -9.00000 
44 -9.00000 
44 -9.00000 
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NPHQE 

-9.00000 
.-9.00000 
-9.oooao 
-9.00000 
0.01457 
-9.00000 
-9.00000 
-9.00000 
-9.o?ooo 
0.02719 
0.05810 
0.03438 
0.25143 
0.02190 
0.02924 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

- -9.00000 
0.00633 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.00533 
0.01 295 
-9.OOm 

-9.00000 
-9.00000 
-9.00000 

NPHQP - 
-9 00000 
-9.00000 
-9.00000 
-9 00000 
0.07833 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.14617 
0.31231 
0.18482 
1.35163 
0.1 1776 
0.15718 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03405 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9 00000 
0.02867 
0 06963 
-9.00000 
-9.00000 
-9.00000 
-9 00000 

PHNQE - 
-9.00000 ' 
-9.00000 
-9.oooaq 
-9.00000 
o.cnwi 
-9.00000 
-9.00000 
-9.00000 
-9."" 
0.33200 
0.26267 
0.35200 
0.81333 
0.25800 
0.20200 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
i9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.02860 
-9.00000 
-9.00000 
-9.00000 
-9.00000 - 
-9.00060 
0.02040 
0.03393 
-9.!loooo 
-9.00000 
-9.00000 
-9.00000 

PYRQE - 
-9 00000 
-9 00000 
-9.00000 
-9.00000 
0.13385 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.39615 
0.72308 
0.46 154 
2.28462 
0.32808 
0.24923 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.03885 
-9.00000 
-9.- 
-9.Oo(X) 
-9.00000 
-9.00000 
0.02019 
0.04192 
-9.00000 
-9.00000 
-9.00000 
-9 00000 

PYRQP - 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.24900 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.73698 
1.34516 
0.85861 
4.25014 
0.61033 
0.46365 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.OOOL?O 
-9.00000 
0.07227 
-9.00000 
-9.oOJgl 
-9.00000 
-9.00000 
-9.00000 
0 03756 
0 07799 
-9.00000 
-9.- 
-9.00000 
-9.00000 

LMWPAHQE 

-9.00000 
-9.- 
-&.W 
-9.00000 
0.&93 
-9.cpcao 
-9.00000 
-9.00000 
-9.00000 
0.33228 
0.39725 
0.45030 
1.09114 
0.35769 

- - -  0.23684 
-9.00000 
9.00000 
-9.00000 
-9.00000 

- 9 . w  
79.00000 
-9.00000 
-9.00000 . - 

-9.00000 . . 
-9.00000 
-9.00000 
-9.00000- 
0.04007 
-9.00000 

-~.-@! 
- -4.m.. - - - 

- 9 . m -  
-9.00000- 
0.02681 
0.06404 
-9.00000 
-9.oooap 
-9.0- 
-9.oQoaJ 



Chemistry Summations and Quotients 

STANUM STATION 

2 1085.0 - KEI)WC)<)D CREEK BA40 
~ M K K . ~  SAN PABM BAY-TIJHBS IS. REP I 
21030.0 LIISSION CREEK- SITE I 
ZI 301 .O MISSION CREEK- MIL) GRAIXENT 
21 302.0 MISSION CREEK- END GRADIENT 
2001 1 0 ISI.AIS CREEK' 
2 1303.0 ISIAIS CREEK- MID GRAUIFNT 
21 304.0 ISLAIS CREEK- END GRADIENT 
2100h.0 PEYTON SLOUGH-UPPER-SITE 2 
21 iOS.0 PEYTON SLOUGH- Mll) GRADIENT 
21 300.0 PEYTON SLOUGH- ENI) GRADIENT 
2MK)S.O tBARAI)ISE COVE- REFERENCE 
21029.0 SAN FRANCISCO- PIER 7 
21074.0 HOWARD STREET CSO 
21076.0 CENTRAL BASIN - INNER 
21 j07.0 WALDO PO~NT 
21308.0 WARM WATER COVE #2 
20013.0 N .SOUqBAY-REP#I  
20007.0 SAN PABU) BAY-ISLAND # I  - REP I 
2 104 1.0 GUADALUPE SLOUGH 
21 309.0 SAN BRUNO CHANNEL #2 
21023.0 PACIFIC DRYDOCK - YARD I 
21026.0 OAKLAND-FRUITVALE 
213 10.0 SAN LEANDRO BAY-SITE 3 
21 31 1.0 SAN LEANDRO BAY-SITE 4 
21 3 12.0 SAN LEANDRO RAY-SITE 5 
21313.0 SAN LEANDRO BAY-SITE6 
21314.0 SAN LEANDRO BAY-SITE 7 
21 3 15.0 ffi&E/LEVINSON 
21056.0 SELBY - S2 
21401.0 IENECAMARSH#I 
21402.0 ZENECA MARSH #2 
21403.0 ZENECA MARSH #3 
21404.0 CAKLSON CREEK REFERENCE 
21401.0 ZENECA MARSH # I  
21402.0 ZENECA MARSH #2 
21403 0 ('ARLFON CREEK REFERENCE 

DATE - 
61 1W6 
W11M 
41 1 t47 
4/1/97 
4/1/97 
41 1 197 
4/1/97 
4/1/97 
4/2/97 
42197 
4/2/97 
4/3/97 
4/1/97 
4/1/97 
4/1/97 
m 7  
4/1/97 

4/16/97 
41 5/97 
4/16/97 
4/16/97 
411 5/97 
4/ 15/97 
4/17/97 
41 1 7/97 
41 1 7tY7 
4/17/97 
41 16/97 
4/16/97 
4/15/97 
1 a/-7 
I w m 7  
1 w6/97 
10/6f97 
12/3/97 
12/3/97 
12/3/97 

LEG - 
44 
44 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
51 
5 1 
5 1 
5 1 
5 1 
5 1 
51 
51 
51 
51 
51 
51 
51 
55 
55 
55 
55 
56 
56 
56 

NPHQE - 
-9.00000 
-9.00000 
0.14912 
0.05163 
0.01 868 
0.10668 
0.02390 
0.03491 
0.00479 
0.00600 
0.01 27 1 
0.00938 
-9.00000 
-9.00000 
-9.00000 
0.01 865 
0.01 130 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.37905 
-9.00000 
0.02365 
0.19905 
0.01538 
0.01 790 
0.05905 
0.03752 
-9.00000 
0.03914 
0.03995 
0.01814 
-9.00000 
-9.00000 
--9.00000 
-9.00000 

NPHQP - 
-9.00000 
-9.00000 
0.80166 
0.27757 
0.10042 
0.57347 
0.12848 
0.18769 
0.02575 
0.03228 
0.06835 
0.05043 
-9.00000 
-9.00000 
-9.00000 
0.10027 
0.06075 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
2.03768 
-9.00000 
0.12712 
1 ,07004 
0.08268 
0.09625 
0.3 1743 
0.20172 
-9.00000 
0.21042 
0.21478 
0.09753 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

PHNQE 

-9.00000 
-9.00000 
1.15149 
0.50657 
0.1455 1 
0.65933 
0.17823 
0.24708 
0.02 103 
0.031 10 
0.13157 

- 0.04025 
-9.00000 
-9.00000 
-9.00000 
0.22873 
0.06560 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
4.74000 
-9.00000 
0.18141 
0.53067 
0.05%7 
0.05580 
O..M800 
0.28 133 
-9.00000 
0.61667 
0.18933 
0.07733 
- 9 . 0  
-9.00000 
-9.00000 
-9.00000 

PHNQP - 
-9.00000 
-9.00000 
3.17782 
1.39799 
0.40158 
1.81959 
0.491.88 
0.68 188 
0.05805 
0.08583 
0.363 1 1 
0.11107 
-9.00000 
-9.00000 
-9.00000 
0,63 123 
0.18104 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
13.08115 
-9.00000 
0.50063 
1.46450 
0.16466 
0.15399 
0.96039 
0.7764 1 
-9.00000 
1.70184 
0.5225 I 
0.21342 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

PYRQE 

-9.00000 
-9.00000 
0.88047 
0.87637 
0.15734 
0.32832 
0.40655 
0.56463 
0.06559 
0.04564 
0.14795 
0.06905 
-9.00000 
-9.00000 
-9.00000 
0.3449 1 
0.07473 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
3.01923 
-9.00000 
0.27994 
0.96 154 
0.12923 
0.11538 
0.57308 
0. Moo0 
-9.00000 
0.51538 
0.21 192 
0.15731 
-9.00000 
-9.00000 
-9.00000 
-9.00000 

LMWPAHQE 
-9.00000 
-9.00000 
1.81618 
0.68842 
0.16427 
1.02388 
0.28276 
0.37000 
0.04+15 
0.03569 
0.491 19 
0.0667 1 
-9.00000 
-9.00000 
-9.00000 
0.31041 
0.07097 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
6.12589 
-9.00000 
0.17424 
0.99899 
0.07329 
0.07579 
0.37608 
0.30443 
-9.00000 
0.46466 
0.18929 
0.18444 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
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Chemistry Summations and Quotients 

STANUM STATION 
2 0 0 5  0 PARADISE COVE-REP I 
20005 0 PARADISE COVE-REP 2 
20005.0 PARADISE COVE-REP 3 
20006 0 SAN PABLO BAY-WBBS IS -REP I 
20006 0 SAN PABLO BAY-NRRS IS -REP 2 
20006.0 SAN PABLO BAY-NBBS IS -REP 3 
20007 0 SAN PABLO BAY-ISLAND #I-REP I 
20007 0 SAN PABU) BAY-ISLAND#I-REP 2 
20007 0 SAN PABLO BAY-ISLAND #I-REP 3 
20009 0 TOMALES BAY-MARCONI COVE-REP I 
20009 0 TOMALES BAY-MARCONI COVEREP 2 
20009.0 TOMALES BAY-MARCONI COVE-REP 3 
20010 0 CASTRO COVE-EVS04 
2001 1 0 ISLAIS CREEK 
21021 0 OAKLAND INNER HBR -TODD SHIPYD 
21022 0 OAKLAND INNER HBR -SCHNTTZER 
21023 0 PACFIC DRYDOCK YARD I 
21024 0 PACIFIC DRYDOCK YARD 2 
2 1025 0 NORTH GOVERNMENT ISLAND 
21026.0 OAKLANDFRUITVALE 
21027 0 SAN LEANDRO BAY-SITE I 
21028 0 SAN LEANDRO BAY -SITE 2 
21032 0 POTRERO POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I 
21034 0 SOUTH INDIA BASIN-SITE 2 
21035 0 SIERRA POINT 
2 1036 0 OYSTER POINT (WEST)-SITE I 
2 1037 0 OYSTER POINT (EASTtSITE 2 
21038 0 SAN BRUNO CHANNEL 
2 1039 0 STEINBERGER SLOUGH- NR MOUTH 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 
21041 0 GUADALUPE SLOUGH 
21042 0 MAYFIFLD SLOUGH-NR COOLEY LDNG 
2 1043 o MA\ HELD SLOUGH-NEAR SAND m 
2001 3 0 NORTH-SOUTH BAY-REFERENCE 
20014 0 SOUTH-SOUTH BAY-REFERENCE 
21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRlDG 
21001 0 NORTH RESERVE FLEET-SUISUN 

DATE LEC LMWPAHQP HMWPAHQE 
9/1/94 35 -9.00000 - 9 . 0 0 0  

-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
1.31331 
1.30709 
1.86436 
-9.00000 
-9.00000 
0.97503 
1.57698 
0.28222 
6.61741 
-9.00000 
0.65723 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.19615 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
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HMWPAHQP 
-9.00000 



Chemistry Summations and Quotients 

STANUM STATION 

2 IOW.0 SOUTH RESERVE FLEET-SIJISUN 
2IOO3 0 PACHECO CR-NEAR MOUTH-SITE I 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005.0 PEYTON SLOUGH-MOUTH-SITE I 
21006.0 I'EYTON SLOUGH-UPPER-SITE 2 
21(K)7.0 VAUEJO-MARE ISLAND-NORM SIDE 
2108.0 VAUEJO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABLO BAY-IS. #I REFERENCE 

SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SITE I 
MISSION CREEK- SITE 2 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF2l 
SUISUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
K&E-VAUELIOCOAL GAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MDlO 
MILLER CREEK- MDI I 
GALLINAS CREEK- MD2O 
NUVATO CREEK- MD2 I 
TOLAY CREEK MOUTH- MI131 
SONOMA CREEK- MI)? 1 

NAPA SIX)UGH- MIIZ? 

DATE LEG LMWPAHQP HMWPAHQE 
5/1/95 39 -9.00000 -9.O(K)o 

-9.00000 
-9.00000 
-9.00000 
0.78835 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
1.42954 
-9.00000 
-9.00000 
-9.00000 
0.18798 
0.08262 
-9.00000 
-9.00000 
-9.00000 
0.51948 
0.52390 
0.53080 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
0.20458 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9.00000 
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HMWPAHQP 
-9.00000 



Chemistry Summations and Quotients 

STANIIM STATION 

21067 0 RICHMOND ROD AND GUN 
21068 0 SILVA ISLAND MARSH- MC6l 
21069 0 SAUSALITO HARBOR-ANDERSON B Y 
20006 0 SAN PABLOBAY-TUBBS IS -REP #I  
20005 0 PARADISE COVE-REP # I  
21057 0 LAKE MERRIT - MW #307 5 
21070 0 YERBA B U W A  ISLAND - NAVAL STN 
21071 0 TREASURE ISLAND - CLIPPER COVE 
21072 0 CORTE MADERA MARSH - MCSI 
21073 0 SANSOMESTREETCSO - PIER 31 
21074 o HOWARD s m m  cso 
21075 0 BRANNAN STREET CSO - PIER 32 
21076 0 CENTRAL BASIN - INNER 
21077 0 CENTRAL BASIN - OUTER 
21079 0 G A S H O ~ ~ ~  - LAGUNA ST. CSO 
21080 0 PACIFIC DRYDOCK - I -T4 
2 108 1 0 PACIFIC DRYDOCK - PPD #3 
21082 0 S F AIRPORT - SEAPLANE HARBOR 
21083 0 S F AIRPORT -CENTRAL 
2 1084 0 S F AIRPORT - SOUTH 
21085 0 REDW001) CREEK - BA40 
21086 0 REDW_OOD CREEK - WFST 
2 1087 0 COYOTE F E E K  - CX 
21088 0 ALVISO SLOUGH 
21089 0 RAVENSWOOD SLOUGH - WEST 
21090 0 SOUTH BAY BASIN - BAU) 
21091 0 DUMBARTON BRIDGE - BA30 
2001 3 0 NORTH SOI=ITH BAY - REP I 
2001 4 0 SOUTH S O m  BAY - REP I 
20008 0 BOLINAS LAGOON 
2 1092 0 SOUTH BASM - YOSEMITE CRK CSO 
21062 0 GAUINA-S CREEK-MD20 
21065 0 SONOMA CREEK-MD33 
21054 0 CHADBORNE SLOUGH-MF13 
21068 0 SILVA ISLAND MARSH MC61 
21061 0 MILLER CREEK-MDI I 
2 1063 0 NOVATO CREEK-MD2 1 
21069 o SAUSALITO HARBOR-ANDERSON R Y 
2 1088 O ALVISO SLOUGH 

DATE LEG LMWPAHQP 
IOnfJ95 40 -9.00000 
lon5/95 40 -9.ikNm 
1W26/95 40 -9.00000 
'IO/26/95 40 -9.00000 
1M6/95 40 2021241 
.12/7/95 41 '-9.00000 
12/7/95 41 -9.00000 
t lur ls5 41 -900000 
lUS/95 41 -9.0q000 
12/6i95 41 0.72816 
12/6/95 41 0.87053 
12/6/95 41 0.98679 
12/6/95 41 2.39112 
12/6/95 41 0.78384 
12/7/95 41 0.51900- 
12/7/95 41 -9.00000 
lU7/95 41 -9.00000 
12/6/95 41 -9.00000 
12/6/95 41 -9.00000 
12/6/95 41 -9.00000 
12/5/95 41 -9.- 
IUW95 41 -9.0!3000 
lUS/9S 41 -9.-00000 
12/5/95 41 -9.00000 
l2/5/95 41 -9.00000 
12/5/95 41 -9.00000 
12/5/95 41 -9.00000 
12/6/95 41 0.0878 1 
12/6/95 41 -900000 - 
12JSJ95 41 -9 00000 
12/6/95 41 -- -9.00000' 
6110196 44 -9.00000 
611 1/96 44 -9.kOO 
6/11/96 44 005875 
6110196 44 0.14033 
6llOl96 44 -9.O@OO 
611 11% 44 -9.00000 
6 l l W 6  44 -900000 
6/10/96 44 -900000 
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HMWPAHQE 
-9 .0 (m 
-9 00000 
-9.00000 
-9:00000 

HMWPAHQP 
-9.00000 
-9.oool% 
-9.ooogo 
-9.00000 
0.29203 
-9 00000 
-9.00000 
:9.00000 
-9.00000 
0.58630 
1.48620 
1.01028 
4.25815 
1.01987 

- -0.50258 
- -9.cm0 

-9.00000 
-9.00000 
-9.00000 
-9.00000 
-9 00000 
-9.00000 
- 9 . m  
-9.00000 
-9.00000 
-9.cibooo 
-9.00000 
0.09051 
-9.00000 

. -9.00000 
-9.00000 - 
-9.iBO0 
-9.0- 
0.04700 
0 10560 
-9.00000 
-9.00000 
-9.000M) 
-9.00000 

-lTLPAIiQP ERMQ 
-9.00MX) -9.000 

PELQ - 
-9.000 



Chemistry S~~mmations and Quotients 

S T A T I O N  

REl>WoOD CREEK BA40 
SAN PABLO BAY-TUBHS IS REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRAIIIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- ENI) GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
W A U X )  POINT 
WARM WATER COVE #2 
N SOUTH BAY- REP #I  
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD 1 
O A I u A N D F R U r n A L E  
SAN LEANDRO BAY-SITE 3 
SAN LFANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&ELEV INSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
C A R W O N  CREEK REFFRENC'E 
ZENECA MARSH #I 
ZENECA MARSH #2 
( 'AHWON CREEK REFERENCE 

DATE LEG LMWPAHQP HMWPAHQP, 

6/10196 44 -9.00000 -9.00000 

HMWPAHQP T n P A H Q E  
-9.00000 -9.00000 

T I Z P A H Q P  E R M Q  

-9.00000 -9.000 
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Chemistry Summations and Quotients 

ST-- STATlON 
- IDORC 

20005.0 PARADISE COVE-REP I 1398 
PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN P A B M  BAY-TUBBS IS -REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS -REP 3 
SAN PABLO RAY-ISLAND #I-REP I 
SAN P A B M  BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND#I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVSOQ 
ISLAIS CREEK 
OAKLAND INNER HBR.-TODD SHIPYD 
OAKLAND INNER HBR -SCHNTTjlER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLANDFRUrn' ALE 
SAN LEANDRO BAY-SITE 1 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASINSITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR M O l J H  
STEINBERGFR SLOUGH-NR FR-RAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND m 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RIR BRIDG 
NORTH RESERVE FLEET-SUISUN 

page 

DATE LEG ERMEXCDS 
9/7/94 35 - -9 



Chemistry Summations and Quotients 

STANUM STATION IDORG DATE 
21002.0 SOUTH RESERVE FLEET-SUISUN 1479 5/1/95 

PACHECO CR-NEAR MOUTH-SITE I 1480 
PACHECO CR-ABOVE BRIDGE-SITE 2 1481 
PEYTON SLOUGH-MOUTH-SITE I 1482 
PEYTON SLOUGH-UPPER-SITE 2 1483 
VALLEJO-MARE ISLAND-NORTH SIDE 1484 
VALLEJO-MARE IS-SHIP ANCHORAGE 1485 
SAN PABLO BAY-IS. # I  REFERENCE 1486 
SAN PABLO BAY- HAMILTON 1487 
PARADISE COVE- REFERENCE 1488 
CASTRO COVE 1489 
POINT PORTRERO- SITE I 1490 
POINT PORTRERO- SITE 2 1491 
SANTA FE CHANNEL- END 1492 
RICHMOND HARBOR 1493 
RICHMOND INNER HBR.-HOFFMAN MR 1494 
CERRITO CREEK MOUTH 1495 
CORUORNICES CREEK MOUTH 1496 
EMERYVILLE MARSH 1497 
SAN FRANCISCO- PIER 7 1506 
MISSION CREEK- SITE I 1507 
MISSION CREEK- SITE 2 1508 
DOW CHEMICAL- KIRKER CREEK 1529 
GRIZZLY BAY- RMP BRO 1530 
BOYNTON SLOUGH- MFlO 1531 
HILL SLOUGH- MRl  1532 
SUISUN SLOUGH 1533 
CHADBORNE SLOUGH- MF13 1534 
SEMPLE POINT-M.W. VA-7 1535 
SELBY - S2 1536 
PG&E-VALLEIO-COAL GAS PLANT 1538 
PETALUMA RIVER MOUTH- BD20 1539 
MILLER CREEK- MDlO 1540 
MILLER CREEK- MDI I 1541 
GALLINAS CREEK- MD2O 1542 
NOVATO CREEK- MD21 1543 
TOLAY CREEK MOUTH- MDll 1544 
SONOMA CREEK- MD33 1545 
NAPA SLOUGH- MI112 1546 
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LEG - 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

ERMEXCDS PELEXCDS 
0 0 
0 0 
0 0 
-9 -9 
10 14 
0 0 
0 0 
0 0 
0 0 
0 0 
12 I5 
2 2 
I I 
0 0 
I 2 
0 2 
0 I 
I I 
0 0 
2 2 
4 6 
1 2 
I I 
0 0 
0 0 
0 0 
0 0 
-9 -9 
0 0 
2 3 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



Chemistry Summations and Qliotients 
-. 

. . . . - - 
STAN~M STATION . . . . . . -- .. . ,. . . IDORG ., ., DATE.. LEG .~lriiiiEXc~s . .~~ 

21067.0 RICHMOND; Rob AND GUN 1547 . . ionws 40. 9. o 
2 i ~ 8 . 0  SILVA IS~ANU MARSH- M C ~ I  i.w8 i q i 9 s  - 40 -9 -9 

2 1 ~ 9 . 0  S A U S A ~ ;  HARBOR-ANDERSON B.Y. . .. 1 y 9  1 0 ~ ~ 9 s  ,-r5; & & o Z-.. o 
260060 SAN PAB~~BAY-NBBS IS.-REP #I lss i  o 6' 
2 m s . o  PARADISE COVE-REP #I is52 1015619~s 40 I 2 

21057.0 LAKE MERRIT - MW ft307.5 1537 12/7/95 41 2 2 

21070.0 YERBA BUE~JA ISLAND - NAVAL STN ISSO iiniss 4i o o . . 
21671 .o TREASURE ISLAND - CLIPPER CO+E i s s j  i k p s  4/  o o 
21072.0 CORE UADERA MARSH - UCSI is54 12is19s 41 o o 
21073.0 SANSOME STRELTCSO - PIER 31' isss i s  4 i  i i 
21074.0 HOWARD-STREET cso is56 1U619s 41 2 7 

21075.6 BRANNAN-S-~~ELT cso - PI& 32 1557 . 12/6/95 4 i  - I 4 

21076.0 CENTRAL BASIN - INNER 1ss8 i u 6 ~ 9 s  41 8 I i 
- - -21077.0 CENTRAL-BASIN-.OUTER - isi9 iu6i95. dl . . . ,  .. - .  4 

.-. . 

21079.0 GASHOUSEMVE : LAGUNA ST. i ~ o  is61 1 2 i h s  41 .I z 
2 21080.0 PACIFIC DRYDOCK - I - ~ 4  1562 ivllb~ 41 2 

2 21081.0 P A C I F ~  DRYDOCK - PPD #3 1563 i q m s  4 i  2 
21onz.o S.F. AIRPORT - SEAPLANE HARE&R IS,& i s  41 I I 
21083.0 S.F. AIRWRT - cENIRAL is65 i2/6195 41 9 0 

21084.0 S.F. AIRPORT - SOUTH 1 5 4  12165 41 0 0 

- - -2ioss.o REDWOOD G R ~ K  - B A ~  - - 

- .  - .  zi6k,d khwoo6.c8iEi< - -T 

1567 1&5/95 41 
-. /* . ,ah.< 0 0 

4 i I i 
21087.0 COYOTE CREEK - CX 156!l 12htb5 41 0 - 0 
21088.0 A L V I ~ ~  SIBUGH ls io ' rums . 4 i  , o o 
210i9.0 RAVENSWO~D SL&JGH - ~ 4 3 %  1571 l i 5 / 9 ~  41 0 0 

21090.0 SOUTH BAY BASIN - BA20 1572 12/5@5 41 0 - 0 

1573 i s  41 o 0 21091 .o DUMBARTON BRIDGE -,BAU) 
20613.0 N O R T ~  SOlJI%BAY - REP I 

--. *i - is78 iy@s 4 i  a I 2 

I 2 @ 1 i . o  SOUI%I SOUTH BAY : REP I is75 E j  4i -o--- . 6; 
--20008.o B O L I N ~  I;A&oN - .  is76 - i5i3i$s 41 

0.. . 0 . .. . 

-. - - - - . . - ~ -  2i09z.o sour" iiilStrJ- u6Skiriewi< e-d~ - -~ ~ ~. i s i T  t u w s  41 2 .  2 
..a 161 j. 44 

2 1062.0 i;AuFNAS ~ R B E K - M ~ ) ~ ~  0 ~ -  0 

21065.0 SONOMA C R E E K - ~ 1 ~ 3  i614 6 1 i h 6  44 0 0 
2l0~4.d. CHAI)BORNESMUGH-MFI~ 161s 6iiii96 44 I I 
21068.0 SILVA IS~NI )  MARSH-~C61 - .  1616 ~ 1 0 1 9 6  44 I. I 

21iml.o MILLERCREEK-MIM I i 6 i i  -6/i019ii 44 o o 
2ior;z.o NO VAT^ CREEK-~U21 1618 6/11/90 44 o o 

1619 6110/9(i 44 o 0 '  i i k 9 . b  SAUSALITO-HARBOR-ANI)EKSON B.Y. 
2 l t i ~n .0  ALVISO ~ l b i J ( i H  ' i6u) 6/1d;isb 44 I- I 
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Chemistry Summations and Quotients 

STANUM STATION IDORG DATE LEG ERMEXCDS PELEXCDS 
21085.0 REDWOOD CREEK BA40 1621 6/10/96 44 0 0 

SAN PABLO BAY-TUBBS IS REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY - REP #I 
SAN PABU) BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL ti2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 

SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&ULEVINSON 
SELBY - S 2  
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLFON CREEK REFERENCE 

Page 44 of 44 



Bivalve Tissue Cheniistry 
I 



Bivalve Tissue Chemistry 

STANUM SI?ATION ~DORC DATE LEG -TISS_TYPE .. -. NO-W-COMP TMMOIST ALUMINUM 
2 1 EAST'C-HINA BXSIN-SITE I --I"" '..' ' -1 732:'l " 5/2/97-' 50'.0' @ & C Q M A ~ ( B I O & C C ~ ~ C A ~ O N )  - ""-6".- - . 87x0 ' . 185:00-.- 
200 1 1.0 ISLAIS CREEK- I 1735.1 5/2/97 50.0 MACQMA {BIOACCUMULATION) 10 87.80 1 15.00 
2100Ji.0 PETON SLOUGH: UPPER SITE 2- !738.1 512/97 50.0 MACOMA (BIOACC@~~ULA~ON) 6, 86_:40 310.00 
2 10 I 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1803.1 

21023.0 PACIRC DRYDOCK- YARD 1- 1 1753.1 
2 1 3 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- I I 804. I 
21401.0 ZENECAMARSH#l-1 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENEGA MARSH #3- 1 1797.1 

w- INITIAL BEFORE EXWSUF- 1 18 1 1.1 
GC- HOME C O N ~ O L -  I 1812.1 

5/?I9? 50.0 MACOMA. (BIOACCUMULAVON) 
5/2/97 50.0 MACQMA ( B I O A C C ~ U L A ~ O N )  
5/u97: 50.0 MACQYA (BIOACCQIULAYON) 
5/2/97 50.0 MACOMA ( B I O A C C ~ U L A ~ O N )  
5/23/97 5 1.0 MACOMA (BIOACCUMULATION) 
J123!9? 5 I .o MA~OMA (BIOACC~ULATION) 
4/25/97 5 1.0 MACOMA (BIQACWULATION) 
1 111 8/97 55.0 MACOMA @IOACCUMULApON) 
I 1/18/97 55,O MACOMA (BIOACCL&ULATION) 
1 111 847  m ~ 4 4 3 0 ~ ~  @ O A C ~ ~ W ~ ~ ~ , A T I ~ ~ N )  
1 W 7  55.0 MACOW (BIOACCUMULA~N) 
i 111 8/97 55.0 MACOMA -. (BIOAC~ULATION)  . .. 



Bivalve Tissue Chemistry 

STANUM STATION IDORG DATE LEG ANTIMONY ARSENIC CADMIUM CHROMIUM COPPER IRON LEAD MANGANESE 

2 1030.0 EAST CHINA BASIN-SITE I - I 1732.1 5/2/97 50.0 -8.000 29.400 0.3000 4.240 10.80 744.0 9.540 8.34 
2001 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 101 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- 1 1803.1 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- I 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
?1401.0 ZENECA MARSH#l-I 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 1 8 1 1.1 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue Chemistry 
.. 

STANUM STATION IWRG DATE LEG. MER&Y N I ~ L  SILVER SEL& .mi WNC A S B A ~  SEBATCH 

2 1030.0 EAST CHINA BASIN-SITE 1 - 1 1732.1 5/2/97 50.0 0.3140 4.100 0.2300 -9.000 -8.0000 150.0000 97.2 -9.0 
2001 1.0 ISLAIS CREEK- 1 1735.1 
21006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1 308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1803.1 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
2 140 1.0 ZENECA MARSH # 1 -I 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- I 1812.1 



Bivalve Tissue Chemistry 

STANUM STATION I W R G  DATE LEG TMBATCH TMDATAQC SOWEIGHT SOMOIST SOLIPID ALDRIN CCHLQR 

2 1030.0 EAST CHINA BASIN-SIm I- I 1732.1 5/2/97 50.0 97.2 -4 8.56 84.24 5.90 -8.000 1.1 17 
200 1 1.0 ISLAIS CREEK- I 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- 1 1803.1 

2 1023.0 PACIFIC DRYDOCK- YARD 1 - 1 1753.1 
21 310.0 SAN LEANDRO BAY- SITE 3- 1 1 755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
21401.0 ZENECA MARSH #!-I 1795.1 
21402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue Chemistry 

STANUM STATION IDORG DATE LEG TCHUlR ACDEN GCDW I T L _ m R  CLRYR DACili OPDDD PPDDD. OPDDE 

2 103.0.0. EP;ST CHINA*BASN-I  - . .  . 15-1 * '1 732.1 .' 5.m97 5O:O - 1 .23!p' -0.1 I4 - - . - 9 . 0  . -3;372- 0.19 -8.000 0.38 1.7% -8.00 
2001 1 .O ISLAIS CREEK- I - 1735.1 - 5/2/97 50.0 0 -8:ijdO -9:@ 0459 -8;00 -8.000 ' 0.21 0.525 -8.00 
2 1&.0 @EMON s ~ 0 , u . c ~ -  UPPER +. S V  .., 1738.1 5/2/97 50.0 -8p -8.& .-..3i-. -9.060 0.622 -8.w -8.000 -8.00 1 .- - 8 . 0  
2i0 i  1 .O PARA,DISECOVE- REWREN* I I741.l 512197 50.0 -8.000 -8.OQO - 9 0  0.5.h - - 8 . 9  06.n 1.147 -800 . ~ . . < .  , . -. 

- 2 1308.0 WARM WA%R ~ O ' V E  #2-' 1 . ' 1347.1 5/2/97 5.0.0 -8.000 - 8 4 0  -9.p 0.563 -8..& -,8.090 -.8:@ .1.014 -8.00 
GC-INITIAL BEFORE EXP;OSURE- 1 1802.1 5/2/97 5.00 -8.000 -8.0(10 -9.000 . O.5F -8.00 -8.000 -8.w -8.060 -8.00 
GC-.HO~ME CO,NTROL- I 1803.1 &97 50.0 - 8 .  - 8 . w  -9.000 0.900 8 -8.OO(l -8.00 1.012 -8.00 

2 1023.0 PA~C~IFI,C DRYDQCK- YARD 1 - 1 1753.1 5/23/97 $1 .O 1.694 .0.459 -9.000 4.,@1 0.90 -8.000 0:71 4.065 -8.00 
21 $0.0 . A .  SAN L-DRO BAY- S.JfE 3- 1 i755. I S?i3/97 51 .iij 1.843 0.4.00 -.9:0@ 5.895 -8.00 - 8 . - q  1.61 6.362 -890 

1 G.C-INITIAL- BEFORE EXPOSURE- I 18.09.1 4/25/97 5 1 0  -8,- -8.M -.9.000 03% -8.00 -8.000. -8.00 0.408 -8.00 

! 21401.0 ~ N E C A M A . R S H # I - I . -  ' 1795.1 11/18/97 55.0 0.301 -8.090 -9..@lO 1.364 -8.00 -8.000 2.24 11.200 -8.00 

-. - 2 1402.0 ZENE-CA MARSH #2- 1 1796.1 l1~18197 55.0 ,0.*$49 -8.dOp -9,000 2.250 -8.90 -8.000 .0.61 2.530 2.55 
. ~ 

2 1403.0 ZENECA MARSH-#3-I 
f 

1-797.1 llC18/97 51.0 2.830 -8.:C) :9.'@ 7-43 r8s .OE6- - 4;93 .. 27.200 1.32 
i I N - ~ A L  BEFORE EX,mSURE-I . ... 55.0 - 8 . w  - 8 . < q  -9.000 0.871 . 4 9 0  -8.00 -8,0$ 0.1% -8.06 

GC- HOME'CONTROL- I 55.0 - 8 . m  .. . .- -8.- .-, -9:m - 0.952 . . -8,00 . - -8.004 -8.00 0.1% -8.00 
i 

Page 5 of I7 .' . 



Bivalve Tissue Chernislry 

STANUM STATION IDORG DATE LEG PPDDE PPDDMS PPDDMU OPDDT PPDDT TTL-DDT DlCLB DIELDRIN ENDO-I 

2 1030.0 EAST CHINA BASIN-SITE I -  1 1732.1 5/2/97 50.0 0.39 -9.00 -8.00 -8.00 -8.00 3.64 -8.00 1.041 -8.000 
2001 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 101 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1803.1 

21023.0 PACIFIC DRYDOCK- YARD I -  1 -1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
2 140 1.0 ZENECA MARSH #I - 1 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 I .  l 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue Chemistry 
- 

STANUM STATION IDoRG DATE ENDOU ES04 ~ - R L N  H C ~  HCHB HCHG HCHD HEPTACHLOR HE HCB 

2 1030.0 EAST CHINA BASIN-SITE I- 1 1732.1 5/2/97 50.0 -8.00 -8.00 -8.00 -8.000 -8.00 -8.000 -8.000 -8.000 -8.000 -8.000 
200 1 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 101 1.0 PARADISECOVE- REFERENCE- I 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1 803.1 

2 1023.0 PACIFIC DRYDOCK- YARD I- 1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
2 1401.0 ZENECA MARSH #I-I 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 I. I 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue-Chemistry 

STANUM STATION IDORG DATE LEG METHOXY MIREX CNONA TNONA OXAD OCDAN TOXAPH PESBATCH PCB5 

2 1030.0 EAST CHINA BASIN-SITE I - 1 1732.1 5/2/97 50.0 -8.00 -8.000 0.323 0.599 -9.00 -8.000 -8.00 B97-300 -8.000 
200 1 1.0 ISLAIS CREEK- I 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 101 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
21 308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- 1 1 803.1 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 
21 310.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1 804.1 
21401.0 ZENECA MARSH#I-I 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- 1 1812.1 
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Bivalve Tissue Chemistry 

STANUM STATION UW)RC DATE & PCB8 PCB15 PCB18 h 2 7  P C B ~  -29 mfi -%%%4U PCB49 PCB52 PCB66 
21030.0 EAST CHINA BASIN-SITE I- 1 1732.1 5/2/97 50.0 0.287 -8.000 0.282 -8.000 0.377 -9.000 0.328 0.095 0.270 0.547 0.181 
2001 1.0 ISLAIS C ~ E K -  I 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I I 803. r 

21023.0 PACIFIC DRYDOCK- YARD I -  1 1753.1 
2 1 3 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EX~WSURE- I I 804. I 
2 140 1.0 ZENECA MARSH # 1 - I 1795.1 
2 1402.0 ZENECAMARSH #2- 1 -- 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I l fi l I. 1 
GC- HOME CONTROL- I 1812.1 



Bivalve Tissue Chemistry 

STANUM STATION IDORG DATE LEG PCB70 PCB74 PCB87 PCB95 PCB97 PCB99 PCB101 PCB105 PCB110 PCB118 

2 1030.0 EAST CHINA BASIN-SITE 1- I 1732.1 5/2/97 50.0 0.265 0.136 -9.000 0.374 0.134 0.292 0.640 0.186 0.599 0.571 
2001 i .0. IS1,AIS C,REEK- I 1735.1 
21006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 101 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1803.1 

21023.0 PACIFIC DRYDOCK- YARD I -  1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
21401.0 ZENECAMARSH#l-1 1795.1 
21402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- I 18 12.1 
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Bivalve Tissue chemistry 

STANUM STATION ~W-RG DATE LEG PCB128 PCB132 PCB137 PCB138 PCB149 -151 -153 PCB156 

2 1030.0 EAST CHINA BASIN-SITE I - 1 1732.1 5/2/97 50.0 -8.000 0.178 -8.000 0.675 0.483 0.287 0.793 0.121 -8.000 
2001 1.0 ISLAIS CREEK- 1 1735.1 5/2/97 50.0 -8.000 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 5/@7 50.0 -8.000 
2 10 1 1.0 PARADISECOVE- REFERENCE- I 174 1.1 5/2/97 50.0 -8.000 
2 1308.0 W A ~  WATER COVE #2- 1 1747.1 5/2/97 50.0 -8.000 

GC-INITIAL BEFORE EXPOSURE- 1 1 802.1 5/2/97 50.0 -8.000 
GC-HOME CONTROL- 1 1803.1 5/2/97 50.0 -8.000 

2 1023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 5/23/97 5 1.0 -8.000 
21 310.0 SAN L ~ N D R O  BAY- SITE 3- 1 1755.1 5/23/97 51.0 0.444 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 4/25/97 5 1.0 -8.000 
2 140 1.0 ZENECA MARSH # 1 - 1 1795.1 11/18/97 55.0 0.589 
2 1402.0 zENECA MARSH #2- 1 1796.1 1 111 8/97 55.0 0.520 
2 1403.0 ZENECA-MARSH #3- 1 - - - - 1797.1 11/18/97 55.0 0.154 

GC- INITIAL BEFORE ExPOSW-1 18 1 1 .I 10/2/97 55.0 -8.000 
GC- HOME CONTROL- I 1812.1 11/18/97 55.0 -8.000 

Pa& Ilof 17 



Bivalve Tissue Chemistry 

STANUM =ATION IDORG DATE LEG PCB158 PCB170 PCB174 PCB177 PCB180 PCB183 PCB187 PCB189 PCB194 

2 1030:O EAST CHINA BASIN-SITE 1 - 1 1732.1 5/2/97 50.0 0.039 -8.000 0.126 0.326 0.410 -8.000 0.173 -8.000 0.128 
2001 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- I 1803.1 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1 804.1 
2 1401.0 ZENECA MARSH #I - I 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 'ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- I 1812.1 
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Bivdve Tissue Chemistry 

STANUM STATION IDORC DATE LEG PCB195 . K B M I  PCBUt3 PCB206 PCB209 PCBBATCH AR05460 ~ ~ 0 1 5 4 8  
2 1030.0 EAST CHINA BASIN-SITE I-  1 1732.1 5/2/97 50.0 -8.000 0.071 0.064 -8.000 -8.000 B97-300 -9.000 -8.000 
2001 1.0 ISLAIS CREEK- I 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 1 o I I .o PARADISE COVE- REGERENCE- i i 74 I.  I 
2 1 308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1 802.1 
GC-HOME CONTROL- 1 1803.1 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
21401.0 ZENECAMARSH#I-I 1795.1 
2 1402.0 ZEN'ECA MARSH #2- 1 

- - 
1796.1 

2 1403.0-ZENECA MARSH #3- 1 1797.1 
GC- INITIAL BEFORE EXPOSU~E- I 18 1 1.1 
GC- HOME CONTROL- 1 1812.1 
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Bivalve Tissue Chemistry 

STANUM !STATION I W R G  DATE LEG AR01254 AROL260 TLZ-PCB ACY ACE ANT BAA BAP BBP BICF BCP BEP 

21030.0 EAST CHINA BASIN-SITE 1- I 1732.1 5/2/97 50.0 10.100 -8.000 11.434 -8.00 -8.00 1.93 3.76 1.27 2.85 1.05 -8.00 3.00 
200 1 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- 1 1803.1 

21023.0 PACIFIC DRYDOCK- YARD I- 1 1753.1 
21 3 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- I 1804.1 
2 1401.0 ZENECA MARSH #I - 1 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0 ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I 18 1 1.1 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue Chemistry 

STANUM STATION I D ~ R G  DATE LEG BPH CHR COR DBA DBT -Dm FLA E%U IND -1 MNPZ MPH~ NPH 

21030.0 EAST CHINA BASIN-SITE 1- I 1732.1 5/2/97 50.0 -8.00 3.86 -8.00 -8.00 1.32 7.52 19.80 -8.00 -8.00 1.89 2.66 4.36 2.13 
2001 1.0 ISLAIS CREEK- 1 1735.1 5/2/97 50.0 -8.00 0.57 -8.00 -8.00 0.25 -8.00 4.65 0.32 -8.00 0.53 0.63 0.45 0.95 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 5/2/97 50.0 -8.00 0.98 -8.00 -8.00 -8.00 -8.00 4.35 -8.00 -8.00 0.69 1.23 -8.00 2.19 
2101 1.0 PARADISE COVE- REFERENCE- 1 1741.1 5/2/97 50.0 -8.00 0.64 -8.00 -8.00 -8.00 -8.00 4.19 -8.00 -8.00 -8.00 -8.00 -8.00 2.09 
2 1 308.0 WARM WATER COVE #2- 1 1747.1 5/2/97 50.0 -8.00 2.59 -8.00 -8.00 -8.00 -8.00 9.88 -8.00 -8.00 -8.00 -8.00 -8.00 1.42 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 5/2/97 50.0 -8.00 -8.00 -8.00 -8.00 -8.00 -8.00 3.33 -8.00 -8.00 -8.00 -8.00 -8.00 4.37 
GC-HOME CONTROL- I 1803.1 5/2/97 50.0 -8.00 -8.00 -8.00 -8.00 -8.00 -8.00 3.16 -8.00 -8.00 -8.00 -8.00 -8.00 3.94 

21023.0 PACIFIC DRYDOCK- YARD 1- 1 1753.1 5/23/97 51.0 1.12 44.90 -8.00 1.38 7.56 3.78 208.31 13.27 6.33 1.24 1.26 16.03 1.54 
21310.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 5/23/97 51.0 -8.00 2.98 -8.00 0.28 -8.00 -8.00 8.15 -8.00 2.38 -8.00 -8.00 -8.00 1.74 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 4/25/97 51.0 -8.00 0.61 -8.00 -8.00 -8.00 -8.00 3.20 -8.00 -8.00 0.74 1.37 -8.00 1.08 
21401.0 ZENECA MARSH#l-1 1795.1 11/18/97 55.0 0.32 11.00 -8.00 0.35 0.46 0.39 23.60 0.75 1.18 0.41 0.55 0.83 0.92 
2 1402.0 ZENECA MARSH #2- 1 1796.1 11/18/97 55.0 0.70 29.90 -8.00 1.64 0.60 1.79 28.80 1.43 4.85 1.65 2.64 1.40 2.41 
2 1403.0 ZENECA MARSH #3- 1 - 1797.1 11/18/97 55.0 0.57-- 6.77 -8.00 -8.00 0.84 -8.00 39.00-0.80 0.49 0.35 0.42- 0.64 0.58 - 

GC- INITIAL BEFORE EXPOSURE-I 181 1.1 l(UU97 55.0 0.26 1.39 -8.00 -8.00 -8.00 0.21 7.55 0.39 -8.00 0.77 0.61 0.42 0.82 
GC- HOME CONTROL- I 1812.1 11/18/97 55.0 -8.00 0.70 -8.00 -8.00 -8.00 0.26 1.51 0.28 -8.00 -8.00 0.50 0.30 0.76 
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Bivalve Tissue Chemistry 

STANUM STATION 1IK)RC DATE LEG PHN PER PYR TMN TRY PAHBATCH SODATAQA BENZENE TOLUENE 

2 1030.0 EAST CHINA BASIN-SITE 1 - I 1732.1 5/2/97 50.0 10.15 -8.00 21.56 8.08 -9.00 B97-300 -5 -9.00 -9.00 
200 1 1.0 ISLAIS CREEK- 1 1735.1 
2 1006.0 PEYTON SLOUGH- UPPER SITE 2- 1738.1 
2 10 1 1.0 PARADISE COVE- REFERENCE- 1 174 1.1 
2 1308.0 WARM WATER COVE #2- 1 1747.1 

GC-INITIAL BEFORE EXPOSURE- 1 1802.1 
GC-HOME CONTROL- 1 1803.1 

21023.0 PACIFIC DRYDOCK- YARD I -  1 1753.1 
2 13 10.0 SAN LEANDRO BAY- SITE 3- 1 1755.1 

GC-INITIAL BEFORE EXPOSURE- 1 1804.1 
2 140 1.0 ZENECA MARSH # 1 - 1 1795.1 
2 1402.0 ZENECA MARSH #2- 1 1796.1 
2 1403.0. ZENECA MARSH #3- 1 1797.1 

GC- INITIAL BEFORE EXPOSURE- I I8 l I .  l 
GC- HOME CONTROL- I 1812.1 
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Bivalve Tissue Chemistry 
- 

STANUM STATION IDORG DATE LEG E T H B E N ~ E  XYLENES TPFI-DIESEL 

2 1030 0 EAST CHINA BASIN-SITE 1- ! 1732:) 512/97 50.0 ' -9.00 -9.00 - -9.w - 

2001.1 .Q ISLAIS CREEK- ! 1735.1 5/2/97. 50.0 -9.04 
2 1 ~ 3 . 0  PEYTON SLO,UGH- UPPER.S!E 2-- 1~3tj..i 5 1 ~ 7  5,~:o. .-9.00 
2 101 1.0 PARADISE COVE- RES;ER-ENCE- I 1781. I 5/2/97 50.0 -9.04 
2 1308.0 WARM WATER COVE #2- 1 1747.1 5/2/97 50.0 -9.00, 

GC-INITIAL BEFORE EXPQSURE- 1 !802..1 5/*7 50.0 -9.40 
%:HOME CONTROL- I 1803.1 5!?/9,7 5.0.0 -9.49 

2 I 023.0 PACIFIC DRYDOCK- YARD I - I I 153: I 512319? 5 i.o -9.w 
21 310.0 SAN LEANDRO BAY- SITE 3- I 175s. 1 512387 si .o -9 .q  

GC-INIWL BEFORE EXPOSURE ! 18W. 1 4/25/s!7 5 1 :O -9.9 
21401.0 ZEmCAMARSH#l-I 1795.1 111!8/97 53.0 79.00 
21402.0 ZENECA MARSH #2- 1 

- .. - 
1796.i I 1/18/9? 53.0 =q.oq 

21403.0 ZENCA  MARS^ #3- I 1'197.1 11/!8/5?755;9 -9.09 - 

GC- INITIAL BEFORE EXjQSUW-. I 1 8  1 I 1 . I  On!?? 5519 -9.00 
' GC- HOME CONTROL- 1 18.12.1 11118/97$510 :9,09 
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Grain Size and Total Organic ~ a b n  Analyses 

STANUM STATION 
20005.0 PARADISE COVE-REP I 
20005.0 PARADISE COVE-REF2 
200i)s.o . PARADISE COVE-REP j 
2oods:o SAN PABLO BAY-I~JBBS IS. -R~ i 
2ooos.o SAN PAB& BAY-TUBBS IS.-REP 2 
20006.0 SAN PABL~ I~AY-TUBBS IS.-REP 3 
20007.0 SAN PABLO BAY-ISLAND #I-REP I 
20007.0 SAN PABLO BAY-ISLAND #I-- 2 
20007.0 SAN PABLO BAY-ISLAND #[-REP j 
20009.0 TOMALES BAY-MARCONI COVE-R& 1 
20009.0 TOMALES BAY-MARCONI COVE-REP 2 
2 W . 0  TOMA- BAY-MARCONI COVE-& 3 
20010.0 CASTRO COVE-EVSO4 
2001 I .d ISLAIS CREEK 
21021.0 OAKLAND @N& HER. -~DD S H I ~ D  
21 022.0 OAKLAND INNER HBR.-SCHN- 
21023.0 P A c r n c  DRYDOCK YARD i 
21024.0 PACIAC DRYDOCK YARD 2 
21025.0. NORTH WVERNMENT ISLAND 
2 1026.0 OAKLAND-FRUITVALE 
21027.0. SAN LEANDRO BAY-SITE I 
21028.0 SAN LEANDRO BAY -SIl%2 
2 1032.0 ~ T R E R O  PdlNT-WARM WATER COVE 
21033.0 NORTH I N b l k  BASIN-SITE I 
21034.0 S O U M  INDIA BASIN-SITE 2 
21035.0 SIERRA PO~NT . . 

2 1036.0 OYSTER Pol* (WEST)-Sf?? I 
21037.6- OYSTER.~OI~T (EAST)-SITE 2 
21038.0- SAN BRUNO~CHANNEL. -1 
2 1039.0- -STEINBERGER~SLOUGH~-NR-uouiw . -- - - 

2 1040.0 STEINBERGER SLOUGH-NRFRWAY . 
. .  

2 i04 I .o GUADALUPE SLOUGH -- 
21042.0 MAYFIELD SLOUGH-NR COOLEY LDNG 
21043.0 M A Y ~ ~ E L D  S ~ U G H - N ~ R  SAND h. 
200i j.0 NOR~-H-SOUYH ii~+-REF~~RENCE 
2{~)14:0 s ~ ~ - i / i - ~ & ~  F ~ A  Y-R&$&&E 

2 1046.0 MOWRY SLOUGH 
21047.0 -COYOF SLOUGH-@FIXED RIR BRI~G 
21001 .o NORTH RESERVE FLEE+-SUISUN 

IDORG DATE 
1398 9/7/94 



Grain Size and Total Organic Carbon Analyses 

STANUM STATION 

21002.0 SOUTH RESERVE FLEET-SUISUN 
21003.0 PACHECC) CR-NEAR MOUTH-SITE I 
21004.0 PACHECO CR-ABOVE BRIDGE-SITE 2 
2 1005.0 PEYTON SLOUGH-MOUTH-SITE I 
21006.0 PEYTON SLOUGH-UPPER-SITE 2 
21007.0 VALLFJO-MARE ISLAND-NORTH SIDE 
21008.0 VALLUO-MARE IS-SHIP ANCHORAGE 
20007.0 SAN PABLO BAY-IS. #I REFERWCE 
21010.0 SAN I'ABLO BAY- HAMILTON 
20005.0 PARADISE COVE- REFERENCE 
2 ~ o i  2.0 CASTRO COVE 
2 1013.0 POINT PORTRERO- SITE I 
21014.0 POINT PORTRERO- SITE 2 
2 1015.0 SANTA =,CHANNEL- END 
21016.0 RICHMOND HARBOR 
21017.0 RICHMOND !NNER HBR.-HOFFMAN MR 
2101 8.0 CERRITO CREEK MOUTH 
2101 9.0 CORDORNICES CREEK MOUTH 
2 1020.0 EMERYVILLE MARSH 
2 1029.0 SAN FRANCISCO- PIER 7 
21030.0 MISSION CREEK- SITE I 
21031.0 MISSION CREEK- SITE 2 
21049.0 DOW CHEMICAL KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BE?O 
21051.0 BOYNTON SLOUGH- MFIO 
21052.0 HILL SLOUGH- MFZI 
21053.0 SUlSUN SLOUGH 
210.S4.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W. VA-7 
21056.0 SELRY - S2 
2 1058.0 W&E-VALLEJO-COAL GAS f'LANT 
21059.0 PETALUMA RIVER MOUTH- BD20 
21060.0 MILLER CREEK- MDlO 
21061.0 MILLER CREEK- MDI I 
21062.0 GALLINAS CREEK- MD20 
21063.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD31 
21065.0 SONOMA CREEK- MD33 
21066.0 NAPA SLOIIGH- MD32 . 

40.0 44.27 40 
40.0 99.80 40 
40.0 92.72 40 
40.0 63.78 40 
40.0 57.91 40 
40.0 70.00 40 
40.0 96.72 40 
40.0 48.13 40 
40.0 99.96 40 
40.0 99.63 40 
40.0 99.69 40 
40.0 99.67 40 
40.0 99.74 40 
40.0 99.99 40 
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Grain S i x  and Total Organic Carbon Analyses 
- . - -. - 

STANUM STATION IDOHG DATE LEG FINES FINEBATCH FINEDATAQC COARSESAND FINESAND COARSESILT FINESILT 
- 

21067 0 RICHMOND ROD AND GUN 1547 10126/95 40.0 90.64 40 -4 -9.00 -9 00 -9.00 -9 00 
2 1068 0 SlLVA ISLAND MARSH- MC61 1.548 1On.5/95 40.0 52.68 40 -4 -9.00 -9.00 -9.00 -9.00 
21069 0 SAUSALITO HARBOR-ANDERSON B.Y. 1549 10/26/95 40.0 99 66 40 -4 -9.00 -9.00 -9.00 -9.00 
20006 0 SAN PABLO BAY-TUBBS IS -REP #I 1551 10/26/95 40.0 99.60 40 -4 -9 .0  -9.00 -9.00 -9.00 
20005 0 PARADISE COVE-REP #I I552 10126/95 40.0 95 71 40 -4 -9.00 -9.00 -9.00 -9.00 
21057.0 LAKE MERRIT - MW #307.5 
21070.0 YERBA BUENA ISLAND - NAVAL STN 
2107 1.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE'MADERA MARSH - UCSI 
2 1073.0 SANSOME STREET CSO - PlER 31 
2 1074.0 HOWARD STREET CSO 
21075.0 BRANNAN STREET CSO - PlER 32 
2 1076.0 CENTRAL BASIN - INNER 

- 21077.0 CENTRALBASIN - OVER . . 

21079.0 GASHOUSECOVE - LAGUNA ST. CSO 
2 1080.0 PACIFIC DRYDOCK - I -T4 
21081.0 PACIFIC DRYDOCK - PPD f 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT - CENTRAL 
21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 

. .. - 
2 1086.0 REDWOOD CREEK - WEST 
2 1087.0 COYOTE CREEK - CX 
2 1088.0 ALVISO SLOUGH 
21089.0 RAVENSWOOD SLOUGH - WEST 
21090.0 SOUTH BAY BASIN - BA20 
21091.0 DUMBARTON BRIDGE - BA30 
2001 3.0 NORTH-SOUTH BAY.-!REP I 

-2@14.0 SOUMSOUTH B A Y ~ R E P  I --- 

. .. 2 m s . o  BOLINAS-LAGOON - -  .. ~. 

210920 SOUTHBASIN-YOSWIIZCRKCSO 
21062.0 G A ~ I N A S  CREEK-MD2O 
21065.0 SONOMA CREEK-MD33 
2 1054.0 CHADBORNE SWUGH-MFI3 
21068.0 SlLVA ISLAND MARSH-MC~I 
2 1061.0 MILLER CREEK-MDI I 
2 1063.0 NOVATO CREEK-MD2I . 

2 1069.0 SAUSALITO HARBOR-ANI)ERSON B.Y 
2 1088.0 ALVISO SLOUGH 

19.42 41 
50.64 4 1 
92.59 41 
92.44 41 
84.13 4 1 
71.10 4 1 
89.16 4 1 
87.66 41 
94.88 41 
97.62 41 
77.95 4 1 
44.86 4 1 
52.01 4 1 
36.54 4 1 
97.17 4 1 
95.47 4 1 
82.35 4 1 
93.21 4 1 
97.46 41 
36.64 4 1 
h.62 41 
86.33 4 1 
29.32 4 1 
59.25 4 1 - 
96.03 4i - 

86.01 4 1 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 
-9.00 -9 

-9.00 -9 
-9.00 -9 
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Grain Size and Total Organic Carbon Analyses 

STANUM STATlON 

21085.0 REDWOOD CREEK BA40 
SAN PABLO BAY-TUBBS IS REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
I'EYTON SLOUGH-UPPER-SITE 2 
PEYTON SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARAI)ISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 

HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP #I 
SAN PABLO BAY-ISLAND #I-  REP I 
GUADALUPE SLQUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 
SAN LEANDRO BAY-SITE 5 
SAN LEANDRO RAY-SITE 6 

SAN LEANDRO RAY-SITE 7 

PGRrULEVlNSON 
SELRY - S2 
ZENEC'A MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CAR WON CREEK REFERENCE 

lDORG DATE LEG FINES PINEBATCH PINEDATAQC COARSESAND FINESAND COARSESILT FINESILT 

1621 6/10/96 44.0 -9.00 -9 -9 -9.00 -9.00 -9.00 -9.00 
1622 611 1/96 44.0 -9.00 -9 -9 -9.00 -9.00 -9.00 -9.00 
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Grain Size and Total Organic Carbon Analyses 
. - - .  - -- - .  ... ~ - 

STANUM STATION IDoRG DATE LEG .CLAY EGA~*C 
2OOQ5.0 PARADISE COVE-REP I 1398 9/7/94 35.0 -9.00 -9 -1.24 
Z(W5.0 PARADISE COVE-REP 2 1399 9/7/94 35.0 -9.00 -9 1.16 
~(m05.0 PARADISE COVE-REP 3 1400 9/7/94 ' 35.0 =9 -1 ;23 
?~tl%.O SAN PABW BAY-TUBBS IS.-REP I 1401 9/8/94 35.0 - 9 . 0 0  -9 1 .37 
2 0 ~ ~ 6 . 0  SAN PABLO BAY-TUBBS IS.-REP 2 1402 9/8/94 35.0 19.00 -9 1.47 
20006.0 SAN PABLO BAY-TUBBS IS.-REP 3 1403 918194 35.0 - 9 . 0  -9 1.40 
20007.0 SAN PABLO BAY-ISLAND #!-REP I 1404 9/7/94 35.0 -9.60 -9 0.98 

20007.0 SAN-PABLO BAY-ISLAND #I-REP 2 1405 9/7/94 35.0 -9.00 -9 0.95 

20007.0 SAN PABLO BAY-ISLAND #I-REP 3 1406 - 917194 - 35.0 -9.1% -9 I .oj 
20009.0 TOMALES BAY-MARCONI COVE-REP I 1407 9/6/94 35.0 -9160 -9 2.34 

20009.0 TOMALES BAY-MARCONI COVEREP 2 1408 9/6/94 35.0 -9100 . -9 2.3 1 

2 v . 0  TOMALES BAY-MARCONI COVE-REP 3 1409 9/6/94 35.0 -9.00 19 2.31 

200 10.0 CASTRO COVE-EVSW 1410 918194 35.0 -9.00 -9 1.43 
2001 1.0 ISLAIS CREEK - 141 1 .  9/6/q4- 35.0 ;9:4- -9 .- .- 4.32 . . 
21021.0 OAKLAND INNER-HBR.-TODD SHIPYI) 1498 4/18/95 38.0 -9.00 -9 1.98 

. 21022.0 OAKLAND INN- HBR.-SCHNITZER 1499 4/18/95 38.0 -9.00 -9 I .n 
21023.0 PACIFIC DRYDOCK YARD I lS00 41- 38.0 -9.00 -9 5.42 

21024.0 PACIFIC DRYDOCK YARD 2 1501 4/17/95 38.0 -9.00 -9 5.42 

21025.0 NORTH GOVERNMENT ISLAND 1502 4/17/95 38.0 -9.00 -9 2.02 
- 21026.0 OAKLAND-FRUITVALE 1503 4/18/95 '38:O -9.60 -9 3.21 
21027.0 SAN-LEANDRO.BAY-SITE I . . 1504- 4/18/95 38.0 -9.00 -9 6.02 
21028.0 SAN-LEAN~RO BAY -SITE 2 I505 4/18/95. 38.0 -9.00 . -9 3.62' 

21032.0 P~TRERo POIT-WARM WATER COVE I509 -Y1/95 38.0 -9.iib -9 1.36 

21033.0 NORTH INDIA BASINSITE I 1510 4/17/95 38.0 -9166 -9 1.14 

21034.0 SOUTH INDIA BASIN-SITE 2 : 151i 4/18/95 38.0 -9.00 -9 1.84 

21035.0 SIERRA POINT - - - 1512 4/17/95 38.0 -9.00 -9 1 .TI 
21036.0 OYSTER POINT (WEST)-SITE I 1513 4/17/95 38.0 -9.00 -9 1.90 

2 1037.0 OYSFR eINT(EAST)-SITE 2 1514 4/17/95 38.0 -9.00 -9 1.40 

.. . 21038.0 . -- SAN-BRUNO CHANNEL ISIS wi7195- 38.0 -9.00 :9 1.57 
- - 21039.0 STE@JBE~~GERS~UGH-:NRMOUTH .-I .- -1516r1- 4/18/9S51-38.0 . =91@ ~. . ~ 9 -  - -1 -. 3 9  

21.6403 ST~INBERGER SLOUGHLNR F R I ~ W A Y  _ 1517- 4 1  8/95.. --38.0 -9.0 -9 2.04 

2 104 1.0 GUADALUPE SLOUGH - ~ 
1518- 4/19/95 38.0 -9.60 -9 2.24 

21042.0 MAYFIELD SLOUGH~NR COOLEY LDNG 1519' 4/18/95 38.0 - 9 a  -9 I .36 

21043.0 MAYFIELD SLOUGH-NEAR SAND PT. 1520 4/18/95 38.0 -9.00 -9 1.65 
20013.0 N O R T H - S O U ~  BAY-REFERENCE 1521 4/18/95 38.0 -9.00 -9 0.74 
20014.0 SOUTH-SOUTH B A Y - R E ~ R E N C E  ' 1522 4/18/9.( 38.0 -9.00 . .. -9 0.70 

21046.0 MOWRY SLOUGH 1523 4/19/95 38.0 19.00 - 9  1.68 

21047.0 COYOTE SLOUGH-@FIX& RIR BRlDG 1524 4/19/95 38.0 -9.00 :9 1.97 

21001.0 NORTH RESERVE FLEET-SUISUN 1478 5/1/95 39.0 -9.60 -9 1.44 
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Grain Si72 and Total Organic Carbon Analyses 

STANUM STATION IDORG DATE LEG CLAY EXPANDEDQC TOC TOCBATCH TOCDATAQC DOC 
2 1002.0 SOUTH RESERVE FLEET-SUISUN 1479 5/1/95 39.0 -9.00 -9 1.60 39 -4 -9 
21003.0 PACHECO CR-NEAR MOUTH-SITE I 1480 Y1/95 39.0 -9.00 -9 0.95 39 -4 -9 
2 104.0 PACHECO CR-ABOVE BRIDGE-SITE 2 1481 5/1/95 39.0 -9.00 -9 1.32 39 -4 -9 
21005.0 PEYTON SLOUGH-MOUTH-SITE I 1482 5/1/95 39.0 -9.00 -9 1.50 39 -4 -9 

21W6.0 PEYTON SLOUGH-UPPER-SITE 2 1483 5/1/95 39.0 -9.00 -9 4.01 39 -4 -9 
? 1007.0 VALLEJO-MARE ISLAND-NORTH SIDE 1484 5/2/95 39.0 -9.00 -9 1.54 39 -4 -9 

21008.0 VALLEJO-MARE IS-SHIP ANCHORAGE 1485 5/2/95 39.0 -9.00 -9 1.52 39 -4 -9 
2(KX)7.0 SAN PABLO BAY-IS. #I REFERENCE 1486 512195 39.0 -9.00 -9 0.66 39 -4 -9 
21010.0 SAN PABLO RAY- HAMILTON 14h7 5/2/95 39.0 -9.00 -9 1.58 39 -4 -9 
Z(XX)S.O PARADISE COVE- REFERENCE 1488 5/1/95 39.0 -9.00 -9 1.12 39 -4 -9 
2 101 2.0 CASTRO COVE 1489 5/1/95 39.0 -9.00 -9 290 39 -4 -9 

21013.0 POINT PORTWERO- SITE I 1490 5/1/95 39.0 -9.00 -9 3.44 39 -4 -9 

2 1014.0 POINT PORTRERO- SITE 2 1491 5/1/95 39.0 -9.00 -9 1.56 39 -4 -9 

21015.0 SANTA FE CHANNEL- END 1492 5/1/95 39.0 -9.00 ' -9 1.61 39 -4 -9 

21016.0 RICHMOND HARBOR 1493 5/1/95 39.0 -9.00 -9 1.61 39 -4 -9 
21017.0 RICHMOND INNER HBR.-HOFFMAN MR 1494 5/1/95 39.0 -9.00 -9 0.50 39 -4 -9 
21018.0 CEHRITOCREEKMOUTH 1495 5/1/95 39.0 -9.00 -9 2.72 39 -4 -9 

2 1019.0 COR WRNICES CREEK MOUTH 1496 5/1/95 39.0 -9.00 -9 3.03 39 -4 -9 

21020.0 EMERYVILLE MARSH 1497 5/1/95 39.0 -9.00 -9 0.69 39 -4 -9 
21029.0 SAN FRANCISCO PIER 7 1506 5/1/95 39.0 -9.00 -9 1.52 39 4 -9 
21030.0 MISSION CREEK- SITE I 1507 5/1/95 39.0 -9.00 -9 1.02 39 -4 -9. 
21031.0 MISSION CREEK- SITE 2 1508 5/2/95 39.0 -9.00 -9 1.44 39 -4 -9 

2 1049.0 DOW CHEMICAL- KlRKER CREEK 1529 10/27/95 40.0 -9.00 -9 2.7 1 40 -4 -9 
21050.0 GRIZZLY BAY- RMP BF20 1530 10/27/95 40.0 -9.00 -9 1.65 40 -4 -9 

21051.0 ROYNTON SLOUGH- MFIO 153 1 lW28195 40.0 -9.00 -9 5.93 40 -4 -9 

21052.0 HILL SLOUGH- MRI 1532 10/28/95 40.0 -9.00 -9 2.05 40 -4 -9 

21053.0 SUISUN SLOUGH 1533 10/27/95 40.0 -9.00 -9 1.90 40 -4 -9 

21054.0 CHADRORNE SLOUGH- MF13 ' 1534 10/27/95 40.0 -9.00 -9 2.50 40 -4 -9 

21055.0 SEMPLE POINT-M.W. VA-7 1535 1W27/95 40.0 -9.00 -9 I .24 40 -4 -9 

21056.0 SELBY - S2 1536 10/27/95 40.0 -9.00 -9 1.03 40 -4 -9 

2 1058.0 PG&E-VALLUO-COAL GAS PLANT 1538 10/27/95 40.0 -9.00 -9 1.71 40 -4 -9 

21059.0 PETALUMA RIVER MOUTH- BD20 1539 1W26195 40.0 -9.00 -9 1.22 40 -4 -9 
21060.0 MILLER CREEK- MDIO 1540 IW26/95 40.0 -9.00 -9 1.18 40 -4 -9 

21061.0 MILLER CREEK- MDI I 1541 10126195 40.0 -9.00 -9 1.81 40 4 -9 
21062.0 GALLINAS CREEK- MD20 1542 1W26195 40.0 -9.00 -9 2.13 40 -4 -9 

21M3.0 NOVATO CREEK- MD2I 1543 10/26/95 40.0 -9.00 -9 1.52 40 -4 -9 

21064.0 TOLAY CREEK MOUTH- MD31 1544 10/26/95 40.0 -9.00 -9 7.47 40 -4 -9 

21065.0 SONOMA CHEEK. MD33 1545 lW26/95 40.0 -9.00 -9 1.42 40 -4 -9 

2 1Mfi.0 NAPA SLOIJGII- MI132 1546 10/26/95 40.0 -9.00 -9 1.38 40 -4 -9 
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Grain S i x  and Total Organic Carbon Analyses 
- - - 

STANUM STATION WORG DATE LEG CLAY E~ANDEDQC TOC TOCBATCH TOCDATAQC DOC 
2 1067 0 RICHMOND ROD AND GUN 1547 IOn6/95 400 -900 -9 I 07 40 -4 -9 

SILVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
LAKE MERRIT - MW #I07 5 
YERBA BUENA ISLAND - NAVAL STN 
TREASIJRE ISLAND - CLIPPER COVE 
CORE MADERA MARSH - M C ~ I  
SANSOME STREET CSO - PIER 31 
HOWARD STREET CSO 
BRANNAN STREET CSO - PI& 32 
CENTRAL BASIN - INNER 
F R A L  BASIN - OUTER - -- 
GASHOUSE COVE - LAGUNA ST EO 
PACIFIC DRYDOCK - I-T4 
PACIFIC DR YDOCK - PPD #3 
S.F AIRPORT - SEAPiANE HARBOR 
S F. AIRPORT - CENTRAL 
S.F AIRPORT - SOUTH 
RED_WOOD CREEK - BA* 
REDWOOD CREEK - WEST 
COYOTE CREEK - CX 
ALVISO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BA20 
DUMBARTON BRIDGE - BA30 
NORTH SOUTH BAY - REP I 
SOUTH SOUTH BAY - REP I 
B O L I N A S - ~ ~ - N ~  
SOUTH B A S ~ N  - YOSEM~TECRKCSO - 

GALLINAS CREEK-MD2O 
SONOMA C R E E K - ~ ~ 3 3  
CHADBORNE SLOUGH-MFI 3 
SILVA ISLAND MARSH-MC61 
MILLER CREEK-MDI I 
NOVATO CHEtK-MD2I 
S A U S A L I ~  HARBOR-ANDERSON B Y 
ALVISO SLOUGH 



Grain Sim and Total Organic Carbon Analyses 

STANUM STATION I W R G  DATE L E G  CLAY EXPANDEDQC T O C  TOCBATCH TOCDATAQC DOC 

2 1085.0 REDWOOD CHEEK BA40 1621 6/10/96 44.0 -9.00 -9 -9.00 -9 -9 ' , -9 
SAN PABLO B A Y - N B B S  IS. REP I 
MISSION CREEK- SITE I 
MISSION CREEK- MID GRADIENT 
MISSION CREEK- END GRADIENT 
ISLAIS CHEEK 
ISLAIS CREEK- MID GRADIENT 
ISLAIS CREEK- END GRADIENT 
PEYTON SLOUGH-UPPER-SITE 2 
P E W O N  SLOUGH- MID GRADIENT 
PEYTON SLOUGH- END GRADIENT 
PARADISE COVE- REFERENCE 
SAN FRANCISCO- PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
N. SOUTH BAY- REP fll 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 3 
SAN LEANDRO BAY-SITE 4 

SAN LEANDRO BAY-SITE 5 
SAN LEANDRO BAY-SITE 6 
SAN LEANDRO BAY-SITE 7 
PG&ULEVINSON 
SELBY - S2 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 
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' Appendix E 

Toxicity Test Data 



Section 1 , 

I 

Eohaustorius estuarius Survival in Sediment 



. .- . .- 

STANUM STATION 
CONTROL-C I 
PARADISE COVE-REP I 
PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABLO BAY-TUBBS IS.-REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-TUBBS IS -REP 3 
SAN PABLO BAY-ISLAND #liREP 1 
SAN3PABU) BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVSW 
ISLAIS CREEK 
CONTROL-C I 
OAKLAND INNER HBR.-TODD SHlPYD 
OAKLAND INNER HBR.-SCHNITZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND ' 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE 1 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SlTE I 
SOUTH INDIA BASIN-SJJE 2 
SIERRA POINT 
O Y ~  POINT (WESDSITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL - 

STEINBERGER SLOUGHrNR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT. 
NORTH-SOUTH BAY -REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 

Eohausroriur esruarius Survival Toxicity Test Data for Sediment 
. . .. - . - . . . 

SAM 
FR 
FR 

SAM 
FR 
FR 

SAM 
FR 
FR 

SAM 
FR 
FR 

SAM 
SAM 
C I 

SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM _ 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 

toxrneta2.wpd 
toxmeta2 wpd 
toxmeta2 wpd 
aoxmeta2.wpd 
toxmeta2.wpd 
toxmeta2.wpd 
toxmeta2.wpd 
toxmeta2 wpd 
toxmeta2.wpd 
toxmeta2.wpd 
toxmeta2 wpd 
toxmeta2.wpd 
toxmeIa2.wpd 
toxmta2.wpd 
toxdam4 wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
tcxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxda!a4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdate4.wpd 
toxdam4.wpd 
roxdata4.wpd - 
toxdata4.wpd - 

toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4 wpd 
toxdata4.wpd 
toxdata4.wpd 
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Eohaurlorius estuarius Survival Toxicity Test Data for Sediment 

STANUM STATION 

21046.0 MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED R/R BRlDG 
CONTROL-C I 
NORTH RESERVE FLEET-SUISUN 
SOUTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE BRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLUO-MARE ISLAND-NORTH SIDE 
VALLUO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRITO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
E M E R Y V W  MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- sm I 
MISSION CREEK- SITE 2 
CONTROL-C I 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- KMY BELO 
BOYNTONSLOUGH- MFlO 
HILL SLOUGH- MF21 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MF13 
SEMPLE POINT-M.W. VA-7 
SELBY - S2 
PG&E-VALLUO-COALGAS PLANT 
PETALUMA RIVER MOUTH- BD20 
MILLER CREEK- MD10 

I D ~ R C  DATE LEG T Y P E  METADATA CTRL EE-MN 

1523 . 4/19/95 38.0 SAM toxdata4.wpd 83.00 
SAM 

C I  
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 

C I  
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 

EE-SD EE-SG E E T O X  

8.00 NT 
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EDhaur~orius es~uaricu Survival Toxicity Test Data for Scdiment 

STANUM STATION 

21061 0 MILLER CREEK- MDI I 
GALLINAS CREEK- MD20 
NOVATOCREEK- MD21 
T o L ~ ~ F & & K  M O U ~ -  MD3 1 
SONOMA CREEK- MD33 
NAPA SLOUGH- MDl2 
RICHMOND ROD AND GUN 
SILVA ISLAND MARSH- MC61 
S A U S A W O  HARBOR-ANDERSON B Y. 
SAN PABLO BAY-TUBBS IS.-REP #I 
PARADISE COVE-REP #I 
CONTROLC l 
LAKE MERRIT - MW 11307 5 
YERBA BUENA ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MCSI 
SANSOME STREET CSO - PlER 3 1 
HOWARD STREET CSO 
BRANNAN STREET CSO - PIER 32 
CENlRAL BASIN - INNER 
CENTRAL BASIN - OUTER 
GASHOUSE COVE - LAGUNA ST CSO 
PACIFIC DRYDOCK - 1 -T4 
PACIFIC DRYDOCK - PPD #3 
S.F. AIRPORT - SEAPLANE HARBOR 
S F. AIRPORT - CENTRAL 
S F AIRPORT - SOUTH 
REDWOOD CREEK - BA40 
R W W S D  CREEK - WEST 
c o ~ o 7 ; E  CREEK - cx 
ALVISO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BA2O 
OUMRARTON BRIDGE - BAlO 
NORTH SOUTH BAY - REP I 
SOUTH SOUTH RAY - REP I 
BOLINAS LAGOON 
SOUTH BASIN - YOSEMITE CRK CSO 

rWRG DATE L E G  TYPE METADATA CTRL EE-6 EE-SD E E S G  EE-TOX 

1541 10/26/95 40.0 SAM toxdata4.wpd 93.00 8.00 ns NT 
1542 IOn6195 40.0 SAM toxdata4.e 80.00 15.00 NT 
1543 10R6/95 400 SAM tdirdata4.wpd 92.00 6.00 ns NT 

40.0 SAM 
40.0 SAM 
40.0 SAM- 
40.0 SAM 
40.0 SAM 
40.0 SAM 
40.0 SAM 
40.0 SAM 
41.0 C I  
41.0 SAM 
41.0. SAM. 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41.0 SAM 
41 0 SAM 
41.0 SAM 
41.0 SAM 

4 1 0  SAM 
41.0 SAM 
4 1 0  SAM 
41.0 SAM 
41.0 SAM 

toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdad wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4.wpd 
toxdata4 w@d 
toxdsa4.wfkI 
tox&ta4.wpd 
toxdata4.wpd 
toxdate4.wpd 
toxdata4.e 
toxdata4 wpd 
toxdata4.wpd 
toxdata4.wpl 
toxdata4.wpd 

EE-BATCH EEQC 

boqO&saOl. -3 



Eol~austoriur esluarius Survival Toxicity Test Data for Sediment 

STANUM STATION 

CONTROL-CI 
2 1062.0 GALLINAS CREEK-MD20 
21065.0 SONOMA CREEK-MI133 
2 1054.0 CHADBORNE SLOUGH-MF13 

SlLVA ISLAND MARSH-MC61 
MILLER CREEK-MU1 I 
NOVATO CREEK-MI)ZI 
SAUSALITO HARBOR-ANDERSON B Y 
ALVISO SLOUGH 
REDWOOD CREEK RA40 
SAN PABLO BAY-TUBBS IS REP I 
CONTROL-C l 
MISSION CREEK - SlTE I 
MISSION CREEK - MID GRADIENT 
MISSION CREEK - END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK - MID GRADIENT 
ISLAIS CREEK - END G R A D M  
PEYTON SLOUGH - UPPER SITE 2 
PEYTON SLOUGH - MID GRADIENT 
PEYTON SLOUGH - END GRADIENT 
PARADISE COVE - REFERENCE 
SAN FRANCISCO - PIER 7 
HOWARD STREET CSO 
CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE U2 
CONTROL-CI 
N. SOUTH BAY - REP #I 
SAN PABU) BAY-ISLANDUI- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL U2 
PACIFIC DRYDOCK - YARI) I 
OAKLAND - FRUITVALE 
SAN LEANDRO BAY - SlTE 3 
SAN LEANDRO BAY - SITE 4 
SAN LEANDRO BAY - SlTE 5 
SAN LEANDRO BAY - SITE 6 

IDORC DATE LEG T Y P E  METADATA CTRL EE-MN EE-SD 

44.0 CI  toxdata6.wpd C I  -9.00 -9.00 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
C I 

SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
C I 

SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
SAM 
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E~luzusroriur esr~cariw Survival Toxicity Test Data for Sedimcni 

STANUM STATION lDoRG DATE LEG TYPE METADATA C T R L  EE-MN EF-SD EE-SG EE-TOX EE-BATCH E m -  
21 3 14 0 SAN LEANDRO BAY - SITE 7 1759 4/16/97 51 0 SAM toxda.ta7.wpd CI  9600 7.00 M NT l5ltce -4 
2 It l F 0 PG&E/LEVINSON 1760 4/16/97 51 0 SAM toxd-7 ~ p d  CI  -9.00 -9.00 -9 -9 -9 -9 
2 1056 0 SELBY - S2 1761 4/15/97 51.0 SAM toxdata7.wpd CI  10000 0.00 ns NT I S l t f ~  -4 

CONTROL-CI 55.0 C I  t0~mia8  CI 94.00 4.00 -9 -9 155tec -4 
21401 0 ZENECAMARSH#I 1795 10/6/97 55.0 SAM toxmta8 CI  0.00 0.00 T 15Stce -3 
21402 0 ZENECA MARSH #2 1796 1016197 55.0 SAM toxmcw8 CI  000 0.00 T 155m -4 

21403 0 ZENECA MARSH #3 1797 1016197 550 SAM toxmcca8 C I  000 0.00 T 155tce -3 
2 14tM 0 CARLSON CREEK R-ENCE 1798 1W6/97 55 0 SAM toxmcta8 CI 5400 38.00 T 155tce 4 

CONTROL-C I 560 CI  toxmtaS CI  9100 7.00 -9 -9 15- -4 
214010 ZENECAMARSH#I 1799 12/3/97 56.0 SAM toxmeta8 C1 1 00 200 T 156tce -4 
21402 0 ZENECA MARSH #2 1800 IU.1197 560 SAM toxmeta8 CI 000 000 T 156- -4 
21404 0 CARLSON CREEK REFERENCE 1801 12/3/97 560 SAM toxmta8 CI  8500 15.00 ns NT I%tce -3 
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Eohaurroriuc esruarius Survival Toxicity Test Data for Sediment 

STANUM STATION IDoRG DATE LEG EE-OTNH3 EE-OUNH3 EE-OH2S EE-ITNH3 EE-IUNH3 EE-IHZS 
CONTROL-C I 35.0 0 .  IS0 0.012 0.0210 -8.000 -8.000 18.0000 
PARADISE COVE-REP I 
PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABLO B A Y - N B B S  IS.-REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PAHLO B A Y - N B B S  IS.-REP 3 
SAN PABLO RAY-ISLAND #I-REP I 
SAN PABLO RAY-ISLAND #I-REP 2 
SAN PABLO HAY-ISLAND #I-REP 3 
TOMALFS BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALE. BAY -MARCON1 COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK 
CONTROL-C I 
OAKLAND INNER HBR.-TODD SHIPYD 
O A K U N D  INNER HBR.-SCHNITZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE I 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
N O R M  INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR MOUTH 
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYRELD SLOUGH-NEAR SAND PT 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH BAY-REFERENCE 
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F~hau~forius esfuarius Survival Toxicity Test Data for Sediment 
- 

STANUM STATION 

21046 0 MOWRY SLOUGH 
21047 0 COYOTE SLOUGH-@FIXED RIR BRIMi 

CONTROL-C I 
21001 0 NORM RESERVE FLEET-SUISUN 
2 1002.0 SOUTH RESERVE FLEET-SUISUN 
21003 0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005 0 PEYTON SLOUGH-MOUTH-SITE I 
2 1006 0 PEYTON SLOUGH-UPPER-SITE 2 
21007 0 VALLUO-MARE ISLAND-NORTH SIDE 
2 1008.0 VALLEJO-MARE IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS. #I REFERENCE 
21010.0 SAN PABLO BAY- HAMILTON 

-2W5 0 PARADISE CO-- RW-RENCE- - - 

21012 0 CASTRO COVE 
21013 0 POINT PORTRERO SrlE I 
21014 0 POINT PORTRERO- SITE 2 
21015 0 SANTA FE CHANNEL END 
21016 0 RICHMOND HARBOR 
21017 0 RICHMOND INNER HBR -HOFFMAN MR 

-21018 0 CERRITO CREEK MOUTH 
21019 0 CORDORNICES CREEK MOUTH 
2 1020 0 EMERYVILLE MARSH 
21029.0 SAN FRANCISCO- PIER 7 
21030 0 MISSION CREEK- SITE I 
2103 1 0 MISSION CREEK- SITE 2 - 

CONTROLCI 
21049 0 DOW-CHEMICAL KIRKER CREEK 
21050 0 GRIZZLY BAY- RMP BRO 

_ a 0 5 1  0 BOYNMN SLOUGH- MFIO - -- _ - _ 
21052.0 HILL SLOUGH- M R I  
21053.0 SUlSUN SLOUGH 
21054.0 CHADBORNE SLOUGH- MF13 
21055.0 SEMPLE POINT-M.W VA-7 
210560 SELBY -S2 
2 1058.0 PG&E-VALLEIO-COAL GAS PLANT 
210'59 0 PETALUMA RIVER MOUTH- BD20 
21060 0 MILLER CREEK- MDIO 

DATE 

4/19/95 
4/19/95 
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Enhausforiuc esruariur Survival Toxicity Test Data for Sediment 

STANUM STATION 
21061.0 MILLER CREEK- MDI 1 
21062.0 GALLINAS CREEK- MD20 
21063.0 NOVATO CREEK- MD21 
21064.0 TOLAY CREEK MOUTH- MD31 
21065.0 SONOMA CREEK- MD33 
21066.0 NAPA SLOUGH- MD32 
21067.0 RICHMOND ROD AND GUN 
21068.0 SlLVA ISLAND MARSH- MC61 
21069.0 SAUSALITO HARBOR-ANDERSON B.Y. 
20006.0 S F  PABLO BAY-TUBBS IS.-REP #I 
2 0 5 . 0  PARADISE COVE-REP #I 

' CONTROL-CI 
21057.0 LAKE MERRIT - MW #307.5 
21070.0 mRBA RUENA ISLAND - NAVAL STN 
2107 1.0 TREASURE ISLAND - CLIPPER COVE 
21072.0 CORTE MADERA MARSH - MC5 1 
2 1073.0 SANSOME STREET CSO - PIER 3 1 . 
21074.0 HOWARD STREET CSO 
21075.0 BRANNAN STREET CSO - PIER 32 
21076.0 CENTRAL BASIN - INNER 
21077.0 CENTRAL BASIN - OUTER 
21079.0 GASHOUSE COVE - LAGUNA ST. CSO 
2 1080.0 PACIFIC DRY DOCK - I -T4 
21081.0 PACIFIC DRYDOCK - PPD #3 
21082.0 S.F. AIRPORT - SEAPLANE HARBOR 
21083.0 S.F. AIRPORT -CENTRAL 
21084.0 S.F. AIRPORT - SOUTH 
21085.0 REDWOOD CREEK - BA40 
2 1086.0 REDWOOD CREEK - WEST 
21087.0 COYOTE CREEK - CX 
21088.0 ALVISO SLOUGH 
2 1089.0 RAVENSWOOD SLOUGH - WEST 
21090.0 SOUTH BAY BASIN - BA2O . 

21091.0 DUMBARTON BRIDGE - BA30 
20013.0 NORTH SOUTH BAY - REP I 
20014.0 SOUTH SOUTH BAY - REP I 
20008.0 BOLINAS LAGOON 
21092.0 SOUTH HASIN - YOSEMITECRK CSO 

DATE - 
10/26/95 
1 w26/95 
1 0/26/95 
10/26/95 
10126195 
10126195 
l0126/95 
10125/95 
lW26/95 
10/26/95 
10126195 

LEG - 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41 .O 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41.0 
41 .O 
41.0 
41.0 
41.0 
41.0 



Eolmrrsrorius e~rcarircs Survival Toxicity Test Data for Saliment 

STANUM STATION 
CONTROL-C I 

21oh2 0 GALLINAS CREEK-MD20 
2 1 M S  0 SONOMA CREEK-MD33 
21054 0 CHADRORNE SLOUGH-MFI3 
21W8.0 SlLVA BLANI) MARSH-MC61 
210h10 MILLER CREEK-MDI I 
2 1063 0 NOVATO CREEK-MD2I 
21069 0 SAUSALITO HARBOR-ANDERSON B Y 
21 088 0 ALVISO SLOUGH 
21085.0 REDWOOD CREEK BA40 
20006 0 SAN PABLO BAY-TUBBS IS. REP I 

CONTROL€ l 
21030 0 MISSION CREEK - SITE I 
2 1 301 0 MISSION CREEK - MID GRADIENT 
21 302.0 MEION CREEK - END GRADIENT 
2001 l 0 ISLAIS CREEK 
2 1303.0 ISLAIS CREEK - MID GRADIENT 
21 304 0 ISU\IS CREEK - END GRADIENT 
2 1006 0 PEYTON SLOUGH - UPPER SITE 2 
21 305 0 PEYTON SLOUGH - MID GRADIENT 
2 1306 0 PEYTON SLOUGH - END GRADIENT 
2 10 I I .o PARADISE COVE - REFERENCE 
21029.0 SAN FRANCISCO - PIER 7 
21074 0 HOWARD STREET CSO 
21076.0 CENTRAL BASIN - INNER 
2 1307.0 WALDO POINT 
2 1308.0 WARM WATER COVE #2 

CONTROL-CI 
20013 0 N SOUM BAY - REP#I 
20007.0 SAN PABLO BAY-lSLAND#I- REP I 

.- - - 
21041 0 GUADALUPE SLOUGHZ- 
2 1309.0 SAN BRUNO CHANNEL I 2  
21023.0 PACIFIC DRYDOCK - YARD I 
2 1026 0 OAKLAND - FRUITVALE 
21 3 10.0 SAN LEANDRO BAY - SITE 3 
21 3 1 1.0 SAN LEANDRO BAY - SITE 4 
213120 SANLEANDROBAY-SITES 
21313 0 SAN LEANDRO BAY - SITE6 

DATE LEG EE-OTNH3- EE-OUNH3 
- 9 . 0  -9.000 . -9.000 ' 

W10196 44:O i9.000 -9.000 
.6/11/Y6 44.0 -9.000 3.000 
6/11/96 44.0 -9.000 - 9 m  
6/10/96 44.0 -9.000 -9.000 
6/10196 44.0 -9.000 -9.000 
6/1.1/96 44.0 -9.000 -9.009 
6/10/96 44.0 -9.000 -9.600 
6/10/96 44.0 -9.000 -9.000 
w10196 44.0 -9.000 . -9.000 
6/11/96 44.0 -9.000 -9900 

50.0 -8.000 -8.000 
4/1/97 50.0 4.600 0.275 
4/1/97 50.0 2.100 0.086 
4/1&Jjh SO:O 1.600 -0:02 1 
4/1/97 50.0 9.ldO 0.167 
4/1/97 50.0 2.200 0.027 
4/1/97 50.0 3.600 0.26 1 
4/2/97 .50.0 3.000 0.038 
4/2/97 50.0 22.000 0.990 
4/2/97 50.0 4.000 0.049 
4/3/97 50.0 -8.000 -8.000 
4/1/97 50.0 . 1.800 0.032 
4/1/97 50.0 -8.000 -8.000 
4/1/97 50.0 -8.000 -8.000 
4/2/97 50.0 1.700 0.031 ' 

4/1/97 50.0 -8.000 -8.ooO 
51.0 1.600 0.026 

4 / l W l  5110 0.440 0.003 
4/15h7-~54:0 0.420 : --: 0.w 
4/16/97 -3J.o 5.100 - -  0.075 
4/1m:7 510 -9.000 -9.000 
4/15/97 51.0 8.200 0.118 
4/15/97 51.0 3.100 0.039 
4/17/97 51.0 2.000 0.032 
4417~7 51.0 2.900 0.047 
4/17/9751.0 1.900 0.030 
4/17/97 51.0 I.9W 0.02 1 
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F~haustorius estuarius Survival Toxicity Test Data for Sediment 

STANUM STATION IDORG DATE LEG EE-OTNH3 EE-OUNH3 EE-0H2S EE-ITNH3 EE-IUNH3 EE-IHZS 
21314.0 SAN LEANDRO BAY - SITE 7 1759 4/16/97 51 0 1.400 0.028 -9.0000 5.500 0.051 0.0787 

Ki&EtLEVINSON 
SELBY - S2 
CONTROL-C I 
ZENECA MARSH # I  
ZENECA MARSH #2 
ZWECA MARSH #3 
CARLSON CREEK REFERENCE 
CONTROL-CI 
ZENECA MARSH #I 
7ENECA MARSH #2 
CAR WON CREEK REFERENCE 
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, Section 2 I 

Strongylocentrotus,purpuratus Development in Porewater I 



- -- 
Slrongvbcenfrr,rus p~~rpurafus Development Toxlc~ty Test for Porewater 

- -  

STANUM STATION IDORG DATE LEG SPPDIOO-MN SPPDIOO-SD SPPD~OO-sc SPPDIOOTOX SPPMO-MN S ~ I S D  
CONTROL-C I 35.0 9600 2.00 -9 -9 -9.00 -9.00 

2_00050 PARADISE COVE-REP I 1398 9/7/94 35.0 94.00 5.00 ns NT -9.00 -9.00 

20005 0 -PARADISE COVE-REP 2 1399 9flB4 35.0 96.00 2.00 ns NT -9.00 -9.00 

20005 0 PARADISE COVE-REP 3 1400 9/7/94 35.0 96.00 3.00 N NT -9.00 -9.00 

20006 0 SAN PABLO BAY-NBBS IS -REP I 1401 9/8/94 35.0 96.00 300 n~ NT -9.00 -9 00 

2006  0 SAN PABLO BAY-TUBBS IS -REP 2 1402 9/8/94 35.0 97.00 2.00 ns NT -9.00 -9.00 
20006 0 SAN PABLO BAY-TUBBS IS -REP 3 1403 9/8/94 35.0 97.00 100 81s NT -9.00 -9 00 
20007 0 SAN PABLO BAY-ISLAND #I-REP I 1404 9/7/94 35.0 97.00 1.00 ns NT -9.00 -9.00 
20007 0 SAN PABLO BAY-ISLAND #I-REP 2 1405 9/7/94 35.0 94.00 3.00 I ~ S  NT -9.00 -9.00 

20007 0 SAN PABLO BAY-ISLAND #I-REP 3 1406 9fl/94 35.0 97.00 2.00 flS NT -9.00 -9.00 

20009 0 TOMALES BAY-MARCONI COVE-REP I 1407 9/6/94 35.0 82.00 400 t NT -9.00 -9.00 

20009 0 TOMALES BAY-MARCONI COVSREP 2 1408 9/6/94 35.0 64.00 20.00 8 T -9.00 -9.00 

20009 0 TOMALES BAY-MARCONI COVE-REP 3 1409 9/6/94 35.0 71.00 7.00 T -9.00 -9.00 

- 20010 0 CASTRO COVE-EVSO4 - - 1410 9/8/94 35.0 . 96.00- A I .OO - l l ~  - NT -9.00 -9.00 - - 

2001 1 0 ISLAIS CREEK 141 1 9/6/94 35.0 0.00 0.00 
8 _ T - -9:m- -i.m-- - - 

CONIROL-CI 38.0 84 00 10 00 -9 -9 84.00 10.00 
21021.0 OAKLAND INNER HBR -TODD SHIPYD 1498 4/17/95 38.0 48.00 37 00 

8 T 94 00 2,00 

21022.0 OAKLAND INNER HBR -SCHNITZER 1499 4/17/95 38.0 46.00 41 00 IB NT 94.00 5.00 

21023 0 PACIFIC DRYDOCK YARD I I500 4/17/95 38.0 97.00 1.00 8 NT 96.00 2.00 

21024 0 PACIFIC DRYDOCK YARD 2 1501 4/17/95 38.0 94.00 5.00 B NT 90.00 8.00 

21025 0 NORTH GOVERNMENT ISLAND 1502 4/17/95 38.0 97.00 1.00 t NT 95.00 5.00 

21026 0 OAKLANWRUITVALE 1503 4/17/95 38.0 94.00 5.00 6Fr W.00 2.00 

21027 0 SAN LPNDRO BAY-SITE I 1504 4/17/95 - 38.0 93.00 10 00 ns NT 93.00 3.00 

21028 0 SAN LEANDRO BAY -SITE 2 I505 4/17/95 38.0 5.00 3.00 T 95.08 3.00 

21032 0 POTRERO POINT-WARM WATER COVE I509 4/17/95 38.0 70.00 17 00 N NT 81.00 5.00 

21033 0 NORTH INDIA BASIN-SITE f - 1510 4/17/95 38.0 95.00 3.00 8 NT %.00 3.00 

21034 0 SOUTH INDIA BASIN-SITE 2 1511 4/17/95 38.0 22.00 39 00 B T 94.00 3.00 

21035.0 SIERRA POINT 1512 4/17/95 38.0 89.00 10 00 IS NT 89.00 6.00 

-2 1036.0 _ OYSTER POINT (WgT)-SITE I 1513 4/17/95 38.0 67.00 1800 ns NT 69 00 25.00 - --  - 
21037 0 OYSTER POINT (EAST)-SITE 2 - - -1514 -4/17/95 3 . 0  --91.00- 500 -. ns NT 89.00 6.00 - - .  

21038 o SAN BRUNO-ANNEL- 
- - 1515 4/17/95 38.0 93.00 3.00 - ns N T  - 9100 3.00 - 

21039 0 STEINBERGER SLOUGH- NR MOUTH 1516 4/18/95 38.0 91.00 4.00 ns NT 90.00 4.00 
21040 0 STEINBERGER SLOUGH-NR FREEWAY 1517 4/18/95 38.0 85.00 3.00 ns KT 95.00 4.00 
21041 0 GUADALUPE SLOUGH 1518 4/19/95 38.0 0.00 0.00 T 30.00 34.00 
21042 0 MAYFIELD SLOUGH-NR MOLEY LDNG 1519 4/18/95 38.0 97.00 1.00 

8 NT 95.00 5.00 

21043 0 MAYFIELD SLOUGH-NEAR SAND PT. 1520 - 4/18/95 38.0 94 00 3.00 8 NT 91.00 3.00 

2001 3 0 NORTH-SOUTH BAY-REFERENCE 1521 4/18/95 38.0 87.00 400 ns NT 90.00 10.00 

20014 0 SOUTH-SOUTH BAY-REFERENCE 1522 4/18/95 38.0 98.00 1.00 8 NT 93.00 4.00 

Page I of 9 



Strongylocenrroruc purpuratus Development Toxicity Test for Porewater 

STANUM STATION 

21046.0 MOWRY SLOUGH 
COYOTE SLOUGH-@FIXED RR BRlDG 
CONTROL-CI 
NORTH RESERVE FLEET-SUISUN 
SOUTH RESERVE FLEET-SUISUN 
PACHECO CR-NEAR MOUTH-SITE I 
PACHECO CR-ABOVE HRIDGE-SITE 2 
PEYTON SLOUGH-MOUTH-SITE I 
PEYTON SLOUGH-UPPER-SITE 2 
VALLEJO-MARE ISLAND-NORTH SIDE 
VALLEJO-MARE IS-SHIP ANCHORAGE 
SAN PABLO BAY-IS. #I REFERENCE 
SAN PABLO BAY- HAMILTON 
PARADISE COVE- REFERENCE 
CASTRO COVE 
POINT PORTRERO- SITE I 
POINT PORTRERO- SITE 2 
SANTA FE CHANNEL- END 
RICHMOND HARBOR 
RICHMOND INNER HBR.-HOFFMAN MR 
CERRlTO CREEK MOUTH 
CORDORNICES CREEK MOUTH 
EMERYVILLE MARSH 
SAN FRANCISCO- PIER 7 
MISSION CREEK- SlTE I 
MISSION CREEK- SlTE 2 
CONTROLC l 
DOW CHEMICAL- KIRKER CREEK 
GRIZZLY BAY- RMP BF20 
BOYNTON SLOUGH- MFlO 
HILL SLOUGH- MF2l 
SUlSUN SLOUGH 
CHADBORNE SLOUGH- MFI 3 
SEMPLE POINT-M W VA-7 
SELBY - S2 
PG&E-VALLUO-COAL GAS PLANT 
PFTALUMA RIVER MOUTH- Bl120 
MILLER CREEK- MDl0 

IDoRC DATE LEG SPPD100-MN SPPD100-S1) SPPD100-SG SPPDlOOTOX SPPD!SO-MN SPPDSO_SD 

1523 4/19/95 38.0 97.00 1.00 NT 96.00 2.00 
624  4/19/95 38.0 96.00 3.00 t NT 95.00 4.00 

39.0 96.00 4.00 -9 -9 96.00 4.00 
1478 5/1/95 39.0 89.00 9.00 ns NT 98.00 1.00 
1479 5/1/95 39.0 91.00 3.00 * NT ' 95.00 3.00 
1480 -91195 39.0 91.00 3.00 NT 94.00 1.00 
1481 5/1/95 39.0 97.00 2.00 ns NT 98.00 2.00 
1482 5/1/95 39.0 63.00 8.00 t T 84.00 6.00 
1483 5/1/95 39.0 0.00 0.00 T 0.00 0.00 
1484 5/2/95 39.0 98.00 1.00 ns NT 97.00 1.00 
1485 5/2/95 39.0 97.00 1.00 ns NT 98.00 0.00 
1486 5/2/95 39.0 97.00 3.00 ns NT 96.00 2.00 
1487 5/2/95 39.0 98.00 2.00 ns NT w.00 3.00 
1488 5/1/95 39.0 96.00 2.00 ns NT 97.00 2.00 
1489 5/1/95 39.0 0.00 0.00 * T 0.00 -. 0.00 
1490 5/1/95 39.0 80.00 8.00 8 NT 96.00 1.00 

1491 5/1/95 39.0 88.00 6.00 8 NT 92.00 3.00 
1492 5/1/95 39.0 81.00 9.00 NT 92.00 6.00 
1493 5/1/95 39.0 22.00 36.00 * T 98.00 1.00 
1494 5/1/95 39.0 0.00 0.00 8 T 0.00 0.W 
1495 5/1/95 39.0 97.00 4.00 ns NT 98.00 2.00 
14% 5/1/95 39.0 97.00 3.00 ns NT 98.00 2.00 
1497 5/1/95 39.0 97.00 1.00 ns NT 98.00 1.00 
1506 5/1/95 39.0 33.00 19.00 T 88.00 8.00 

1507 5/2/95 39.0 0.00 0.00 8 T 0.00 0.00 
IS08 2/1/95 39.0 57.00 8.00 L T 94.00 4.00 

40.0 97.00 2.00 -9 -9 -9.00 -9.00 
1529 10127/95 40.0 83.00 13.00 11s NT -9.00 -9.00 
1530 10127/95 40.0 95.00 6.00 ns NT -9.00 -9.00 
1531 10/28/95 40.0 92.00 11.00 ns NT -9.00 -9.00 
1532 10/28/95 40.0 96.00 2.00 l l ~  NT -9.00 -9.00 
1533 10/27/95 40.0 82.00 16.00 N NT -9.00 -9.90 
1534 1W27/95 40.0 0.00 0.00 t T -9.00 -9.00 
1535 10/27/95 40.0 93.00 5.00 ns NT -9.00 -9.00 
1536 10/27/95 40.0 2.00 4.00 * T -9.00 -9.00 
1538 l0127/95 40.0 85.00 15.00 ns NT -9.00 -9.00 
1539 ' 10126195 40.0 93.00 4.00 ns NT -9.00 -9.00 
1- 1W26195 40.0 - 79.00 22.00 ns NT -9.00 -9.00 

. . 
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Srrrin~vlocenrrurits purpurarus Development Toxicity Test for Porewater 

STANUM STATION IDORG DATE LEG SPPDlW-MN SPPDIW-SD SPPDlW-SG SPPDIOOTOX SPFDSO-MN SPPD50-SD 

11061 0 MILLER CREEK- MDI I 1541 10/26/95 40.0 0.00 0.00 T -9.00 -9.00 
GALLINAS CREEK- MD2O 
NOVATO CREEK- MD21 
TOLAY CREEK MOUTH- M D ~  l 
SONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLAND MARSH- MC61 
SAUSALITO HARBOR-ANDERSON B.Y. 
SAN PABLO BAY-TUBBS IS -REP #I 
PARADISE COVE-REP #I 
CONTROLXI 
LAKE M ~ R R I T  - MW #307 5 
YERBA B-A ISLAND - NAVAL STN 
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MCSI 
SANSOME STREET CSO - PIER 3 1 
HOWARD STREET CSO 
BRANNAN STREET CSO - PIER 32 
CENTRAL BASIN - INNER 
CENTRAL BASIN - OUTER 
GASHOUSE COVE - LACUNA ST CSO 
PACIFIC DRYDOCK - I -T4 
PACIFIC DRYDOCK - PPD #3 
S F AIRPORT - SEAPLANE HARBOR 
s F AIRPORT - CENTRAL 
S F AIRPORT - SOUTH 
REDWOOD CREEK - BA40 
REDWOOD CREEK - WE!X 
COYOTESR-EEK - CX 
ALVlSO SLOUGH 
RAVENSWOOD SLOUGH - WEST 
SOUTH BAY BASIN - BA2O 
DUMBARTON BRIDGE - BA30 
NORTH S O ~ H  BAY - REP I 
SOUTH SOUTH BAY - REP I 
ROLINAS LAGOON 
SOUTH BASIN - Y~SEMITECRK cso 

* 

N 
* 
IIS 

N 

* 
M 

-9 
* 
N 

N 

N 

IIS 

IIS 

115 

is 
N 

IIS 
* 
ns 

N 

IIS 

IIS 
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Strongvlocenrrotur purprtralus Development Toxicity Test for Porewater 

STANUM STATION IDoRG DATE LEG SPPDSC-SG SPPD50-TOX SPPDZ-MN SPPD25-SD SPPD25-SC SPPDS-TOX 
CONTROL-CI 35.0 -9 -9 -9.00 -9.00 -9 - 9  ' ' 

20005.0 PARADISE COVE-REP I 1398 9/7/94 35.0 -9 -9 -9.00 -9.00 -9 -9 
PARADISE COVE-REP 2 
PARADISE COVE-REP 3 
SAN PABLO BAY-TURBS IS -REP I 
SAN PABLO BAY-TUBBS IS.-REP 2 
SAN PABLO BAY-WBBS IS.-REP 3 
SAN PABLO BAY-ISLAND #I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-REP 2 
TOMALES BAY-MARCONI COVE-REP 3 
CASTRO COVE-EVS04 
ISLAIS CREEK 
CONTROL-CI 
OAKLAND INNER HBR.-TODD SHlPY D 
OAKLAND INNER HBR.-SCHNTTZER 
PACIFIC DRYDOCK YARD I 
PACIFIC DRYDOCK YARD 2 
NORTH GOVERNMENT ISLAND 
OAKLANDFRUITVALE 
SAN LEANDRO BAY-SITE I 
SAN LEANDRO BAY -SITE 2 
POTRERO POINT-WARM WATER COVE 
NORTH INDIA BASIN-SITE I 
SOUTH INDIA BASIN-SITE 2 
SIERRA POINT 
OYSTER POINT (WEST)-SITE I 
OYSTER POINT (EAST)-SITE 2 
SAN BRUNO CHANNEL 
STEINBERGER SLOUGH- NR M O U M  
STEINBERGER SLOUGH-NR FREEWAY 
GUADALUPE SLOUGH 
MAYFIELD SLOUGH-NR COOLEY LDNG 
MAYFIELD SLOUGH-NEAR SAND PT. 
NORTH-SOUTH BAY-REFERENCE 
SOUTH-SOUTH RAY-REFERENCE 
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S~rongvlocenfroruspurpuratur Development Toxicrty ;Test for Porewater 

STANUM STATION IDORG DATE LEG .SPPDH)-SC :SPPD50-TOX SPPDZ-MN SPPD25-SD SPPDZS-SG SWD2S-TOX 

21046.0 MOWRY SmUGH 1523 4/19/95 38.0 NT 94.00 4.00 I - - SJT- 
21047 0 COYOTE SLOUGH-@FIXED RIR RRlDG 

CONTROL-CI 
21001 0 NORTH RESERVE FLEET-SUISUN 
21002 0 SOUTH RESERVE FLEET-SUISUN 
21003 0 PACHECO CR-NEAR MOUTH-SITE I 
21004 0 PACHECO CR-ABOVE BRIDGE-SITE 2 
21005.0 PEYTON SLOUGH-MOUTH-SITE I 
21006 0 PEYTON SLOUGH-UPPER-SITE 2 
21007 0 VALLUO-MARE ISLAND-NORM SIDE 
21008 0 VAUEIO-MARE IS-SHIP ANCHORAGE 
20007 0 SAN PABLO BAY-IS #I REFERENCE 

21010.0 SAN PABLO BAY- HAMILTON 
2000SR _PARADISE CEE- REFERENCE 
210120 CASTROCOVE 
2 101 3 0 POINT PORTRERO- SITE I 
21014 0 POINT PORTRERO- SITE 2 
2 1015 0 SANTA FE CHANNEL- END 
21016 0 RICHMOND HARBOR 
21017 0 RICHMOND INNER HBR -HOFFMAN MR 
2101 8 0 CERRlTO CREEK MOUTH - 
2 10 19 0 CORDORNICES CREEK M O W  - 
21020 0 EMERYVILLE MARSH 
2 1029 0 SAN FRANCISCO PIER 7 
21030 0 MISSION CREEK- SITE I 
2107 1 0 MISSION CREEK- SITE 2 

CONTROL-CI 
210490 DOW CHEMICAL- KIRKER CREEK 
21050.0 GRIZZLY BAY- RMP BELO 
21QXlCJ NYNTON SLOUGH- MFlO - -  
21052 0 HILL SU)UGH- MF2I 

- 

21053 0 SUlSUN SLOUGH 
21054 0 CHADBORNE SLOUGH- MF13 
2 1055 0 SEMPLE POINT-M W VA-7 
21056 0 SELBY - S2 
2 1058 0 *PG&E-VALLEJO-COAL GAS PUNT 
2 1059 0 PETALUMA RIVER MOUTH- ED20 

- , Z I M O  0 MILLER CREE/(- MDl0 

N NT 
-9 -9 
ns NT 

ns NT 
IIS NT 
IIS NT 

NT 

T 
ns NT 
ns NT 
ns NT 
N NT 
ns NT 
- - T 

-8% NT 
N NT 
M NT 
ns NT 

T 
N NT 
ns . - NT 
as NT 
N NT 

T 
ns NT 
-9 -9 
-9 -9 
-.9 -9 
-9 -9 

-9 _ -9 
-9 - -9 
-9 -9 

=9 . -9 
-9 -9 
-9 -9 
29 -9 
:9 -9 
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Srron~vlocen~rorur purpuratus Development Toxicity Test for Porewater 

STANUM STATION IDoRC DATE LEG SPPDSO-SC SPPD50-TOX SPPD25-MN SPPD25-SD SPPDZS-SG SPH)25_TOX 

21061.0 MILLER CREEK- MDI I 1541 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

21062.0 GALLINAS CREEK- MD20 1542 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

21063.0 NOVATO CREEK- MD2I 1543 1 W26195 40.0 -9 -9 -9.00 -9.00 -9 -9 

2 1064.0 TOLAY CHEEK MOUTH- MI131 1544 10126/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

21065.0 SONOMA CREEK- MD33 1545 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

21066.0 NAPA SLOUGH- ~ ~ 3 2  1546 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 
21007.0 RICHMOND ROD ANDGUN 1547 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

21068.0 SlLVA ISLAND MARSH- MC61 1548 10/25/95 40.0 -9 -9 -9.00 -9.a -9 -9 

21069.0 SAIJSALITO HARBOR-ANDERSON B.Y. 1549 10/26/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

20006.0 SAN PABLO BAY-TUBBS IS.-REP #I 1551 1W26/95 40.0 -9 . -9 -9.00 -9.00 -9 -9 
21m5.0 PARADISE COVE-REP #I  1552 10126/95 40.0 -9 -9 -9.00 -9.00 -9 -9 

CONTROLCt 41.0 -9 -9 -9.00 -9.00 -9 -9 
21057.0 LAKE MERRIT - MW #307.5 1537 12/7/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21070.0 'YERBA BUENA ISLAND - NAVAL STN I550 12/7/95 4 1 . 0 .  -9 -9 -9.00 -9.00 -9 -9 
2 107 1.0 TREASURE ISLAND - CLIPPER COVE 1553 ' 12/7/95 41.0 -9 -9 -9.00 -9.00 -9 -9 

21072.0 CORTE MADERA MARSH - MCSI- 1554 12/5/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21073.0 SANSOME STREET CSO - PIER 3 1 I555 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21074.0 HOWARD STREET CSO ' 1556 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21075.0 BRANNAN STREET CSO - PIER 32 1557 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 

21076.0 CWTRAL BASIN -INNER 1558 12/6/95 41 .O -9 -9 -9.00 -9.00 -9 -9 
21077.0 CENTRAL BASIN - OUTER 1559 12/6/95 41.0 -9 -9 -9.00 -9.00 . -9 -9 
21 079 .O GASHOUSE COVE - LAGUNA ST. CSO 1561 12/7/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21 080.0 PACIFIC DRYDOCK - I -T4 1562 12/7/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21081 .O PACIFIC DRYDOCK - PPD D 1563 12/7/95 41 .O -9 -9 -9.00 -9.00 -9 -9 
21082.0 S.F. AIRPORT SEAPLANE HARBOR 1564 12/6/95 41.0 -9 -9 -9.00 -9.00 ' -9 -9 
21083.0 S.F. AIRPORT -CENTRAL 1565 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21084.0 S.F. AIRPORT - SOUTH 1566 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21085.0 REDWOOD CREEK.- BA40 1567 12/5/95 41.0 -9 -9 -9.00 -9.00 : -9 -9 
210R6.0 REDWOOD CREEK - WEST 1568 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21087.0 COYOTECREEK - CX 1569 12/5/95 41 .O -9 -9 -9.00 -9.00 -9 -9 
21088.0 ALVISO SLOUGH 1570 12/5/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
21089.0 RAVENSWOOD SUIUGH - WEST 1571 12/5/95 41.0 -9 -9 -9.00 -9.00 -9 19 
21090.0 . SOUTH BAY BASIN - HA20 1572 12/5/95 41 .O -9 -9 -9.00 -9.00 -9 -9 
21091.0 OUMHARTON BRIDGE - BA30 1573 12/5/95 41 .O , -9 -9 -9.00 -9.00 -9 -9 
2001 3.0 NORTH SOUTH BAY - REP I 1574 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
20014.0 SOUTH SOUM BAY - REP I 1575 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 

20008.0 BOLINAS LAGOON 1576 12/5/95 41 .O -9 -9 -9.00 -9.00 -9 -9 
2 1091.0 SOUTH BASIN - YOSEMI~E CRK cso 1577 12/6/95 41.0 -9 -9 -9.00 -9.00 -9 -9 
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Srron~vlocenrrortts purpurarus Developn~ent Toxicity Test for Porewatcr 
- - - - 

STANUM STATION ~ ~ O R G  DATE LEG SPPUBATCH SPPDQC SPPD-ITNH3 
CONTROL-C I 35.0 b035~pda01 -3 -9.000 

20005.0 PARADISE COVEREP I 
2ooos.o PARADISE~COV&REP 2 
2cms.o  PARADISECOVE-REP 3 
ZfMMM.0 SAN I'Alll.0 NAY-IIIHRS IS.-REP I 
20006.0 SAN PABLO BAY-TUBBS IS.-REP 2 
20006.0 SAN PABLO BAY-TUBBS IS.-REP 3 
20007.0 SAN PABLO RAY-ISLAND #I-REP I 
20007.0 SAN PABLO BAY-ISLAND #I-REP 2 
2007.0 SAN PARLO BAY-ISLAND #I-RkP 3 
20009.0 TOMALES BAY-MARCONI COVE-REP I 
20009.0 TOMALES BAY-MARCONI COVE-REP 2 
2009.0 TOMALES BAY-MARCON1 COVE-REP 3 
20010.0- - CASTRO COVE-EVS04 
2001 1.0 ISLAIS CREEK 

CONTROL-C I 
21021.0 OAKLAND INNER HBR.-TODD SHIPYD 
21022.0 OAKLAND INNER HER.-SCHNTTZER . 
21023.0 PACIFIC IIRYDOCK YARD I 
21024.0 PACIFIC DRYDOCK YARD 2 . . 

2 1025.0.- NORTH GOVERNMENT ISLAND 
2 1026.0 OAKLANDFRUITVALE 
21027.0 SAN LEANDRO BAY-SITE I 
2 1028.0 SAN LEANDRO BAY -SITE 2 
21032.0 POTRERO POINT-WARM WATER COVE 
21033.0 NORTH INDIA BASIN-SITE I - , 

21034.0 ' SOUTH INDIA BASIN-SITE 2 
21035.0 SIERRA POINT 
21036.0 PYSTER POINT(WEST);SfTE I 

. - . - - - - -. -. . - - . . . . 
2 1037.0- -OYSTER POINT (EAST)SITE 2 
21038.0 SAN BRUNO  CHANNEL^ 
21039.0 STEINBERGER SLOUGH- NR MOUTH 
21040.0 STEINBERGER SLOUGH-NR FREEWAY 
2 1 W I .O GUADALUPE SLOUGH - 

2 1042.0 MAYFIELD SLOUGH-NR COOLEY LDNG 
2 1043,O MAYFIELD SLOUGH-NEAR SAND PT. 
2001 3.0 NORTH-SOUTH BAY -REFERENCE 
20014.0 SOUTH-SOUTH BAY-REFERENCE 
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Slrongvloc.~nrrorus prrrpurarus Development Tox~city Test for Porcwater 

STANUM STATION 
- .  21061 0 MILLER CREEK- MDl I 

GALLINAS CKEEK- MD20 
NYVATO CREEK- MD2! 
~ O L A ?  CREEK MOUTH- MD3 1 
ZONOMA CREEK- MD33 
NAPA SLOUGH- MD32 
RICHMOND ROD AND GUN 
SlLVA ISLANI) MARSH- MC61 
SAUSALITO IiARBOR-ANDERSON B Y 
SAN PARLO HAY-TUBBS IS -REP #I 
PARAIJISE COVE-REP #I 
CONTROL-CI 
LAKE MERRIT - MW #107 5 
YERBA RUENA ISLAND - NAVAL SIN 
TREASURE ISLAND - CLIPPER COVE 
CORTE MADERA MARSH - MC51 
SANSOME STREET CSO - PIER 31 
HOWARD STREET CSO 
BRANNAN STREET CSO - PIER 32 
CENIRAL BASIN - INNER 
CENIRAL BASIN - OUTER 
GASHOUSE COVE - LAGUNA ST CSO 
PACIFIC DRYDOCK - I-T4 

-PACIRC DRYDOCK - PPD #3 
S F AIRPORT - SEAPLANE HARBOR 
S F AIRPORT - CENTRAL 
S F AIRPORT - SOUTH 
REDWOOD CKEEK - BA40 
REDWWD CKEEK - WEST 
COYOTE CREEK - ,CX 
~ L V I ~ O  SW! IGH 
RAVENSW<)oL) SLOUGH - V T  
SOUTH HAY HASIN - BA20 
L)UMBART30N BRIDGE - BAU) 
NPRTH SGUTH BAY - REP I , . 
sqym SOUTH BAY - REP 
ROLINAS LAGOON 
SOUTH BASIN - YOSEMjTECRK CSO 

DATE- - LEG - -SPPD-BATCH 
)0/26/q~ 40.0"- 'TPOQQ@a~~" - 
l . w'@s .-. 9.0 =. ~i+y0sixJa01 . . , ' . / I , .  

~onW'3-I 40.0 y'?Osp?a(?! 
~on.542 .9.o &p%d"O! 
rvy! qg:q *!?y??!?f 
!m6!?5 40.0 -Mb$??! 
lq/i6/95 40.0 - bqgospdql 
IORSBS 40.0 F m p d a o 1  
lVal95 40.0 boy(oSpda0l 
ICv26h5 9.0 b04qs*Ol 
l ~ 6 / 9 5  40.0 b ; c i . j ~ ~ 0 l  

41.0 b04!spdaOl 
lu1/9S 91.0 W!spdaOl 
lur/sS 4!.0 q04lspda0l 
I2f7P5- - 41;O - - b-yf s@aOl- 
l2/5/9S 41.0 M)4Ispr@l 

1.2/6/95 41.0 @?!s-@!?! 
12/6/95 4!.0 M)4lspdaOl 
12/6/95 41.0 p?!s@a0l 
l2/@5 41.0 lp1ppdao1 
12/6/95 41.0 bCMlspda01 
lu1/95 41:O- M)4lspdaOl 
Ih 'pS 41.0.. b041spd@ 
12/3?5 4!.0 k?041spdaOl 
I U ~ S  41.0 *!s@Ol 
12/6/95 41.0 b041spdaO! 
12/6/95 41.0 ~ ! s @ O l  
Iusps 91.0 bp4lspda0l 
1 2 / ~ 5 .  41.0 b04ls@Ol 
I?SES. -41.0 1 -  _-E~S@~OI  . . 

lU5195 -4 I:O:- - .b04 Is@OI 
rqs!9s 4JT.o- mi@o! 
!2/5/9S 41.0 M)~!~@=oI 
12/5/95 1 . 0  bp4lS*0! 

!2/,6/9S 41.0 b041sixp01 
121635 41.0 M)4lspdaOl 
!2/5/9S 41.0 .+!f@q! 
12/6/9S 41.0 p l spd+Ol  



Section 3 

Strongylocentrotus purpumtus Development in Intact sediment Cores 



Stmngv/ocentrotus purpuratus Development Tox!city Tests for Intact Sg~ment Cores 

STANUM S T A T I O N  LDORC DATE LEG SPDI-MN SPDI-SD SPDI-SC SPDI-TOX SPDI-BATCH SPDIQC SPDI-OTNHJ 
CONTROL-C I - -. + . ,  - - - 0  9 3 0 0  -"200, -.---9%- -'- - -9 -b035spdao2 -4-- - -9 000 

20005.0 PARADISE COVE-REP I ! 3%. 
20~0s.o PARADISE COVE-REP 2 I 399 
21ys.o ~ R A D I S E  COVE-REP 3 1 9  

- 2oW6.0 SAN PABLO BAY-TURBS IS.-REJ' ! 140! 
2 0 6 . 0  SAN P A B W  BAY-TUHBS IS.-REP 2 14d2 
2MKi.0 SAN PABLO RAY-TUHBS LS.-REP 3 1403 
20007.0 SAN P A B E  BAY-ISLAND #I-REP I . !4?! 
20007.0 SAN PARLO BAY-ISLAND#!-REP 2 1405 
2m17.0 SAN PABU) BAY-ISLAND #!-REP 3 . !406 
2 ~ ~ 9 . 0  T O U A L ~  BAY-MARCONI COVE-REP I !%? 
Z(KIO9.0 TOMALES BAY-MARCONI COVE-REP 2 !@s 
2 0 0 9 . 0  TOMALES BAY-MARCONI COVE-RF' 3 1% 
zo010.0 CASTRO C O V E - E V S ~  1410 

- 2001 1.0 ISMIS.CREEK - . - . E l !  
C O y R O L - C  I 

21062.0 GALLINAS CREEK-MI)20L0 1613 
21065.0 SONOUA C R E E K - ~ ~ 3 3  1614 
21054.0 CHADBORNE SLOUGH-MF13 1615 
21068.0 SlLVA ISU\ND MARSH-UC~I  I616 
21061.0 M I ~ C R E E K - M D I I  1617 
21063.0 .NOVATO CREEK-My!  . ~. 1618. 
21069.0 SAUSAU~O HARBOR-ANDERSON B.Y. 1619 
2 1088.0 ALVI* SLOUGH. 1620 .. . 
21085.0 REDWOOD CREEK BA40 1621 
20006.0 SAN PABLO BAY-TUBBS IS. REP I l&2 

CONTROL-CI 
21030.0 MISSION CREEK - S m  I 1732 
21 30.1.0 MISSION C R F K  - M l q  GRADIENT 1733 

. .  . 
21302.0 - . - . . . MISSION . - - - - CREEK'- ENI~GRADIENT 

.-~.=. -2 ,. . - 
1734 

. . .. - 2001 I .o  IS LA^ CREEK . _.  . - - . - . - 1735 - A - . 

21 $3.0 !SL;A&C@K - MI!) GRADIENT 1736 
2 13!M.0 ISLJIS CREEK - END q R A I ) I w  -. 1737 
2lOOh.O . PEYTON SLOUGH - UPPER S F  2 I738 
2l.lOS.0 P E T O N  S,A?UGII - MJI? GRAl)IENT 1739 
2 1 3(6.0 PEf loN,  SLQUGtl-  END CRALMENT 1740 
2101 1 .$I PARAPISE COVE - REFERENCE . I741 
21029.n SAN FRANCISCO - PIIR 7 1742 

Page I of 4 



S~rong.vlocenrrotus purpuratus Development Toxicity Tests for Intact Sediment Cores 

STANUM STATION IDORG DATE LEG SPDI-MN SPDl-SD SPDI-SG SPDI-TOX SPDI-BATCH SPDIQC SPDI-OTNH3 

21074 0 HOWARD STREET CSO 1744 4/1/97 50.0 89.00 8.00 NT ISOtspdswi -4 0.100 
CENTRAL BASIN - INNER 
WALIX) POINT 
WARM WATER COVE #2 
CONTROL-C I 
N SOUTH BAY - REP # I  
SAN PABLO BAY-ISLAND # I  - REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLAND - FRUITVALE 
SAN LEANDRO BAY - SlTE 3 
SAN LEANDRO BAY - SITE 4 
SAN LEANDRO BAY SITE 5 
SAN LEANDRO BAY - SlTE 6 
SAN LEANDRO RAY - SlTE 7 
PG&ElLEVINSON 
SI:.I .IIY S2 
CONTROL-CI 
ZWECA MARSH # I  
ZWECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
CONTROL-C I 
ZENECA MARSH # I  
ZWECA MARSH #2 
CARLSON CREEK REFERENCE 

l5Otspdswi 
l5Olspdswi 
l5Otspdswi 
I5 l tspdswi 
I5 I tspdswi 
15 ltspdswi 
15ltspdswi 
l5ltspdswi 
I5ltspdswi 
l5ltspdswi 
lSltsi!dSwi 
I5 ltspdswi 
I5 ltspdswi 
15 ltspdswi 
I5 ltspdswi 
l5ltspdswi 
ISltspdswi 

l55tspdswi 
155tspdswi 
155tspdswi 
155tspdswi: 
l55tspdswi 

-9 
-9 

-9 
-9 
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S~rongplocenrrorus purpura1u.r Devclopmcnt Toxicity Tests for Intact Sediment Cores 

STANUM STATION - - IDoRG DAX LEG SPDI-OUNH3 SPDI-OHZS 
CONTROL-C l 35.0 -9.000 -8.0000 

20005 0 PARADISE COVE-REP I 1398 9lli94 35.0 -9.000 -9.0000 
20005 0 PARADISE COVE-REP 2 1399 9/7/94 35.0 -9.000 -9.0000 
2 m s . o  PARADISECOVE-REP 3 1 .m 9nm4 35.0 -9 .00  -9.0000 
20006 0 SAN PABLO BAY-TUBBS IS.-REP I 1401 9/8/94 35.0 -9.000 -9.0000 
20006.0 SAN PABLO BAY-TUBBS IS.-REP 2 1402 9/8/94 35.0 -9.000 -9.0000 
20006.0 SAN PABLO BAY-TUBBS IS -REP 3 1403 9/8/94 35.0 -9 000 -9.0000 

SAN PABLO BAY-ISLAND#I-REP I 
SAN PABLO BAY-ISLAND #I-REP 2 
SAN PABLO BAY-ISLAND #I-REP 3 
TOMALES BAY-MARCONI COVE-REP I 
TOMALES BAY-MARCONI COVE-R& 2 
TOMALES BAY-MARCONI C O V ~ S R ~ P  3 
CASTRO COVE-EVSOQ 
ISLAIS CREEK 
CONTROLCI 
GALLINAS CREEK-MD20 
SONOMA CREEK-MD33 
CHADBORNE SLOUGH-MF13 
SILVA ISLAND MARSH-MC6I 
MILLER F K - M D I  I 
NOVATO CR-EEK-MDZI 
SAUSALITO HARBOR-ANDERSON B.Y. 
ALVlSO SLOUGH 
REDWOOD CREEK BA40 
SAN PABU) BAY-NBBS IS REP I 
CONTROL-Cl 
MISSION CREEK - SITE I 
MISSION CREEK - MID GRADIENT 
MISSION~+K - END GRADIENT - - -- - 
ISLAIS CREEK - 

ISLAIS CREEK - MID GRADIENT 
ISLAIS CREEK - END GRADIENT 
PEYTON SLOUGH - UPPER SITE 2 
YEYTON SLOUGH - MID GRADIENT 
PEYTON SLOUGH - END GRADIENT 
PARADISE COVE - REFERENCE 
SAN FRANCISCO - PIER 7 
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Srrongylocetlrrotus purpurolus Development Toxicity Test.. for Intact Sediment Cores 

STANUM STATION IDoRG DATE LEG SPDl-OUNHJ SPDI-OHZS 
21074.0 HOWARD STREET CSO 1744 4/1/97 50.0 0.002 0.001 4 

CENTRAL BASIN - INNER 
WALDO POINT 
WARM WATER COVE #2 
CONTROL-CI 
N. SOUTH BAY - REP #I 
SAN PABLO BAY-ISLAND #I- REP I 
GUADALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
OAKLAND - FRUITVALE 
SAN LEANDRO BAY -SITE 3 
SAN LEANDRO BAY - SlTE 4 
SAN LEANDRO BAY - SITE 5 
SAN LEANDRO BAY - SlTE 6 
SAN LEANDRO BAY - SITE 7 
PG&WJWINSON 
SELBY - S2 
CONTROL-CI 
ZENECA MARSH #I 
ZENECA MARSH #2 
ZENECA MARSH #3 
CARLSON CREEK REFERENCE 
CONTROL-CI 
ZENECA MARSH #I 
ZENECA MARSH #2 
CARLSON CREEK REFERENCE 





Ceriodaphnio dubia Survival Toxicity Test Data for Intact Sediment Cores 

STANUM !3TATION IDORC DATE L& CDSLMN - CDSISD CDSI-SG CDSI--~X CDSlBATCH CDSIQC 
CONTROL-C l 51 0 94 9 -9 -9 IS l tcdsw~ -4 

21 3 0 9  0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 96 
21 3 15 0 PG&E/LEVINSON 1760 4/16/97 51.0 90 

STANUM STATION IDoRC DATE- 'LEG c D S I - ~ T N ~  CDSI-OUNH3 CDSI-OHZS CDS1,OHDU) CWI-OHDHI CDSI-OCYHI 
CONTROL-C I 51 0 0 230 0.025 -9.0000 7 1 -9 499 

21309 0 SAN BRUNO CHANNEL#2 1752 4/16/97 51 0 3.500 0.3Q 0.0578 158 -9 3900 
2 13 15 0 PG&ULEVINSON 1760 4/16/97 51.0 2.500 0.230 0.0094 84 -9 7270 



' Section 5 

lYyalella azteca Survival in'sediment 



&llel~t iizirca Sun'ival ~ o x i c i t i  $est ~ a i a  in Sediment 

STANUM STATION - e _ IDoRC L)ATE..LEC HA-MN HA-SD HA-SG -HA-TOX, HABATCH -HA-@ -HA-OTNHJ - H A - o ~ ~  HAITNH3 
CONTROL-CI 5 0 0  -9 -9 -9 -9 -9 -9 -9 000 -9.000 -9 000 
MISSION CREEK - SlTE I 
MISSION CREEK - MIDGRADIENT 
MISSION CREEK - END GRADIENT 
ISLAIS CREEK 
ISLAIS CREEK - MID GRA1)IENT 
PEYTON SUIUGH - UPPER SlTE 2 
CONTROL-C I 
GUAI)ALUPE SLOUGH 
SAN BRUNO CHANNEL #2 
PACIFIC DRYDOCK - YARD I 
SAN LEANDRO BAY - SITE 3 
PG&ElLEVINSON 
SELPY - S 2  
CONTROL€ I 
ZENECA MARSH #I  
ZENECA MARSH #2 
ZENECA MARSH #3 

-9 
-9 
-9 
-9 
-9 
-9 

1511ha 
-9 

is ilha 
-9 
-9 

I5 l tha 
-9 
-9 
-9 
-9 
-9 



Hvallela azteca Survival Toxicity Test Data in Sediment 

STANUM STATION IDoRG DATE LEG HA-IUNH3 HA-IHtS HA-OHDU) HA-OHDHI HA-OCYHI MB-META TIE-META 
CONTROL-CI 50.0 -9.000 - 9 . m  -9 -9 -9 Y -9 

21030.0 MISSION CREEK - SITE I 1732 4/1/97 50.0 .-9.000 -9.0000 -9 -9 -9 Y -9 
2 1301.0 MISSION CREEK - MID GRADIENT 1733 4/1/97 50.0 -9.000 -9.OWO -9 -9 -9 Y -9 

21 302.0 MISSION CREEK - END GRADIENT 1734 4/1/97 50.0 -9.000 -9.0000 -9 -9 -9 Y -9 

2001 1.0 ISLAIS CREEK 1735 4/1/97 50.0 -9.000 -9.0000 -9 -9 -9 Y -9 
21303.0 ISLAIS CREEK - MID GRADIENT 1736 4/1/97 50.0 -9.000 -9.OoO -9 -9 -9 Y -9 
2 10M.0 PEYTON SLOUGH - UPPER SITE 2 1738 4/2/97 50.0 -9.000 - 9 . 0 0  -9 -9 -9 -9 Y 

CONTROL-C I 51.0 -9.000 -9.WOO -9 -9 769 Y -9 
2 1041.0 GUADALUPE SLOUGH 1751 4/16/97 51.0 -9.000 -Y.O()O -9 -9 -9 -9 Y 
2 1309.0 SAN BRUNO CHANNEL #2 1752 4/16/97 51.0 0.123 0.0052 -9 -9 3970 -9 -9 
21023.0 PACIFIC DRYDOCK - YARD I 1753 4/15/97 51.0 -9.000 -9.0000 -9 . -9 -9 Y -9 
21310.0 SAN LEANDRO BAY - SITE 3 1755 4/17/97 51.0 -9.000 -9.0000 -9 -9 -9 Y -9 
2 13 15.0 PG&ULEVINSON 1760 4/16/97 51.0 0.032 0.0095 -9 -9 . 854 -9 -9 
21056.0 SELBY - S2 1761 4/15/97 51.0 -9.000 -9.Oim -9 -9 -9 -9 -9 

CONTROL€ l 55.0 -9.000 -9.0000 -9 -9 -9 Y -9 
21401.0 ZENECA MARSH #I 1795 10/6/P7 55.0 -9.000 -9.0000 -9 -9 -9 Y Y 
2 1402.0 ZENECA MARSH #2 1796 1W6/97 55.0 -9.000 -9.0000 -9 -9 -9 Y Y 
21403.0 ZENECA MARSH #3 1797 10/6/97 55.0 -9.000 -9.0000 -9 -9 -9 Y Y 
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Appendix F 

Benthic Community Data 



Benthic Community Data 

STANUM STA~ION iDORG DATE LEG 
ZlOT0 MISSION CREEK- SITE I 1507 04/01/97 50 

SPECIFCS TAXA 

Corophium insidigsurn 
Gnndidicrella japonica 
Capitella capitala 
Eteonc califomica 
Eteone sp(p) 
Polydnn cornuta 
Polydon sp. 
Ncrnatda 
Oligochxta 

G a m m d c a  
Gammaridea 
Polychaete 
Polychaete 
Polychaele 
Polychacte 
Polychaete 
Nemtoda 
Ollgochaeta 
TOTAL 1NDIVIL)UAI-. 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAETE INDIV. 
TOTAL POLYCHAETE SP. 

NO-PERCORE . S . ~ R Y  S T A ~ C S  

rep I rep 2 rep 3 1 mean median min max St. Dev. SE.  9 5 W L  sum 
0 0 I 1 0.3 0.5 0 1 0.6 0.3 1.3 I 

STANUM STATION- IDORC DATE- 
21301 - MISSION CREEK- MID GRADIJ5NT I733 04/01/97 50 
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S PECI I?-5 T A M  _-. . .. .. - ~ - - - NO. PER CORE -. S U W R Y  STA'llSTICS . , . 
-~ - -  

ti5p I q 2  rep 3 
Nippnlrucon hinumensis Curiwcea 2 I 0 

Glycinde plygnatha Polychacte 0 2 0 
Leitoscoloplos spp. >v. Polychacte I . 0 0 

Sphaerosyllis califomitnsis Polyckte  I 0 0 
Streblospio hcnedic6 Polychaete 32 23 0 

mean d m .  min - man St. Dcv. S.E. 9 5 W L  sum 
1.0 1.0 0 2 1.0 . 0 . 6  2.3 3 
0.7 1.0 0 . 2  1.2 0.7 2.6 2 
0.3 0.5 0 1 0.6 0.3 1.3 I 
0.3 0.5 0 1 0 . 6  0.3 I .3 I .  
18.3 16.0 0 32 16.5 9.5 37.1 55 



Oligochacta 
TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

GAMMA RID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAETE INDIV. 
TOTAL POLYCHAETE SP. 

Benthic Community Data 

STANUM STATION lDORG DATE LEG 
2 1302 MISSION CREEK- END GRADIENT 1734 04/01/97 SO 

SPECIF-. TAXA 

Nippoleucon hinu~nnsis Cu- 
Arnpclisca abdita Gammxidw 
Pbtis sp. G m k d w  
Rivalve Hivalvia 
Mysella sp. Bivalvia 
Theon fngilis Bivalvia 
Gslroptemn pcif icum Gastropods 
Aphelochaeta monilaris Polychacte 
B m i a  breviphayngw Polychxte 
Cirratulus spp. juv. Polychacte 
Cossura candida Polychxte 
Cossun spp. indet. Polychxte 
Glycinde armigera Polychaete 
Glycinde plygnatha Polychaete 
Glycinh spp, juv. Polychxte 
Lcitoscoloplos spp. juv. Polychaete 
Polydt~r~ coinuta lh lychrte 
Sphacrr~syllis califomimsis. Polychrte 

NO. PER CORE SUMMARY STATISTICS 

rep I rep 2 rep 3 1 mean median min max St. Dcv. SE. 9 5 W L  sum 

46 87 119 1 84.0 82.5 46 119 36.6 21.1 82.3 252 
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Benthic Community Data 

Oligochvta 
TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRU!ST. SP. 

GAMMARID INDIV. 
GAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAETE INDIV. 
TOTAL POLYCHAETE SP. 

STANUM STATION lDORG DATE LEG 
2001 l ISLAIS CREEK 1735 -04/01197 50 

SPECIES TAXA 

N~ppolcucon h~numens~s - Cumacea A 

Cap~tella caplrata Polychaete 
TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL EL'HINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
.TOTAL POLYCHAETE INDIV. 
TOTAL POLYCHAETE SP. 

NO. PER CORE SUMMARY STATISLI(S 

-r& I .rm 2 -  reo 3 -1 mean -median niin m- St. Dev. S.E - 95- . sum 



Benthic Community Data 

STANUM STATION IDORG DATE LEG 
2 1 303 ISLAIS CREEK- MID GRADIENT 1736 04/01/97 50 

SPECIFS TAXA NO. PER CORE SIJMMARY .STATI.SI'IfS 

Cumell;1 cp C u m c a  

N~ppoleucon hrnumcmrs Cumacea 
Caprlella cnpllata Yolychaetc 

TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

GAMMARIL) INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACXAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYC'HAETE INDIV. 
TOTAL POLYCHAETE SP. 

rep I rep 2 rep 3 1 mean median min nux St. Dev. S.E. 95- sum 
0 0 I 1 0.3 0.5 0 1 0.6 0.3 1.3 I 

STANUM STATION IDORG DATE LEG 
21304 ISLAIS CREEK- END GRADIENT 1737 04/01/91 50 

SPECIES TAXA 

Nippoleucon hinu~ncnsis C u m m  
Ampclisca abdita Gammaride;l 
Corophium hetemcen~um Gmnwridca 
Grandidierella lnponiw Cimmaridca 
Capitella capilala Yolychaca 
Glycinck polyenatha I'olychacte 
Glycink spp. juv I'olychaele 

Polydon comula t'olychacte 
Pscudopolydon pucibmchiam Polychactc 
Spionidac spp. indet. Po lyck te  
Strrbltapio henedicri Polychactc 

NO. PER CORE 

rep l rep2 rep3 
2 3? I 

SUMMARY m A l l S T I C S  

mean median min max St. Dev. S.E. 959bCL sum 
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Benthic Community Data 

l l l w y x  parvus 
Ncmertca 
Oligochaeta 

Polychacte 
Nemertea 
Ol~gochaeta 
TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
GAMMARID SP. 
OTHER CRUSTACFAN INDIV. 
OTHER CRUSTACFAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAEIF INDIV. 
TOTAL POLYCHAETE SP. 

STANUM STATION IDORG DATE LE(; 
21006 PEYTON SLOUGH-UPPER-SITE 2 1738 ' 04102197 50 

SPECIES TAXA 
. - - 

Nippoleucon hinume+ C u m w  
Cornphiurn spiniconu? Gmmridea  
Ehgan~rnarus confe~icolus Gmmaridw 
Eudistylir vancouveri Polychaete 
Polydon comuta ~ o l ~ c h r t c  
Swblospio knedicti Polychaete 
Ol~gochacta Oligochaeta 

TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

GAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 

NO. F'I$R CORE 
-- 

SUMMARY STATEXICS 
@ i,l_ rei)-2-- rep 3 1 mean - mediCan_mln max St Dcv. S.E.. ' 95- sum 

0- 0 5 1 1 7  2 5  0 -  5 2.9 1 7 6.5 5 
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Benthic Community Data 

TOTAL E€HINODERM SP. 0 0 0 0 
TOTAL MOLLUSC INDIV. 0 0 0 
TOTAL .MOLLUSC SP. 0 0 0 0 
TOTAL POLYCHAETE INDIV. 4 0 2 
TOTAL POLYCHAETE SP. 3 2 0 I 

STANUM STATlON IDORG DATE LEG 
21305 PEYTON SLOUGH- MIDGRADIENT 1739 04/02/97 50 

SPECIES TAXA NO. PER CORE SUMMARY STATISTICS 

Corophium spinicorne Gammaridea 
Eogam~narus conlervicolus Ginmaridea 
Gnorimosphaen~ma oregoncnsis Isopoda 
Corbicula fluminea Bivalvia 
Boccmdiella ligerica 
Fudisty lia vancouvcn 
Nercididac spp. juv 
Nereis pnwcra 
Olignchacta 

Polychaete 
1'11lychacte 
Pol ychxte 
Polychxle 
Oligochacta 
TOTAI. INDIVIDUAIS 
TOTAL SPECIFS 
TOTAL CRUST. INDIV. 
TOTAL CRUSI: SP. 

GAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAEl'E INDIV. 
TOTAL POLYCHAETE SP. 

- -- 

rep I rep 2 rep 3 1 mean median min max St. Dev. S.E. 95- sum 

915 735 943 1 864.3 839.0 735 943 112.9 65.2 254.0 2593 



Benthic Community Data 

STANUM STATION IDORC DATE LEG 
2 1 TOXI PEYTON SLOUGH- END GRADIENT 1740 04102J97 50 

SPEC1 TAXA 

N~pplcucon h~numensis Cum;lcw 
Corophlurn cp~ntcorne Gammandw 
Engamrnm\ confewtcolus Gammandw 
Eud151ylta vancnuven I'olychacte 
Strehlosp~o hcncdtct~ Polychaete 
Ol~gochaeta Ollgochaeta 

TOTAL INDIVIDUALS 
TOTAL SPECTES 
TOTAL CRUSF. INDIV. 
TOTAL CRUST. SP. 

GAMMARID INDIV. 
GAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL WLYCHAETE INDIV. 
TOTAL WLYCHAETE SP. 

NO. PER CORE SUMMARY !Fl'ATISTICS . . 
Yep 1 -' X F 2  " np'3 I mean - medlan mtn a m;u St Dev S.E. 95- ' sum 

14 14 1 1 9 7 -  7 5  1 14 7 5  4 3  169 29 

STANUM STATION IDORC DATE L E G .  
20005 PARADISE COVE- REFERENCE 1741 W03197 ' 50 

SPECIKS . TAXA 
- . -  - - 

N~ppnleucnn h~numensis Cukce3 
Ampel~cca ahdlia Gammandca 
Grydld~erclla japruw Gamm;tridw 
Myt~fu\ rp R~vdvla 
Strehlo\plo hcncd~cti l'olychaete 
Nc~nerten Nemertea 

TOTAL INDIVIDUALS 
TOTAL SPECIES 

Page 7 of I7 

NO. PI@ CORE S U M M A I J ~ ( S T A ~ C S  
rep I .  2 rep 3 

9 --33- 23' 
0 0 1 
0 6 0 
0 I 0 
2 0 0 
0 0 1 
I I 40 25 

6 2 - 3 3 

mai~ - 5 j i j i l  min. -  MU St. Dev. -S:E.:: 9 5 w L  k u m F -  
2 1 ~ 7 - - 2 1 . 0  ' 9 -  33- 12.1 - ' 7 . 0  -27 .1  65 
0.3 -- 0.5 - 0 1 0.6 0 3  1.3 1 
2.0 3.0 0 ' 6 3.5 2.0 7.8 6 
0.3 0.5 0 . 1 0.6 0.3 1.3 I 
0.7 1.0 0 2 1.2 0.7 2.6 2 
0.3 0.5 0 1 0.6 0.3 1.3 I 
25.3 25.5 11 40 14.5 8.4 32.6 76 
2.7 - 2.5 2 1.3 8 3 0.6 0.3 



Benthic Community Data 

TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACFAN INDIV. 
OTHER CRUSTACFAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODEKM SP. 
TOTAI, MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL PO1,YCIIAETE INDIV. 
TOTAL POLYCHAETE SP. 

STANUM STATION IDORG DATE LEG 
2 1 208 WARM WATER COVE #2 1747 04/01/97 50 

SPECIFS TAXA 

Nipptblcucnn hinumens~s cum ace^ 
Anipclisca aMita Gammaridea 
Cnrnphium spinicorne Cammaridea 
Potamocorbula amurensis Rivalvia 
Siliqua lucida Rivalvia 
Hrania hrevipharyngea Pol ychaete 
Capi~ella capitam . Polychaete 
Ciniformia spirabmcha Polychaete 
Hetrromactus filifonnis Polychaete 
Ncphtys caecoides Polychaete 
Sphaerosyllis californiensis Polychaete 

TOTAL INDIVIDUALS 
TOTAL SPECIFS 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

GAMMARID INDIV. 
CAM'MARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACFAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 

NO. PER CORE SUMMARY STATISTICS 

mp I rep 2 rep 3 I mean rnedian min max St. Dev. S.E. 9 5 W L  sum 
76 66 144 1 95.3 105.0 66 144 42.4 24.5 95.5 286 
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Benthic Comniunity Data 

TOTAL MOLLUSC INDIV. 4 9 2 
TOTAL MOLLIISC SP. 2 I 2  I 
TOTAL POLYCHAETE INDIV. 3 3 I 
TOTAL P O L Y C ~ I A ~ ~  SF. 6 3 3 I 

STANUM .STATION .. . , IMRG DATE =LEG 
2001 3 N SOUTH HAY- REP # I  1749 04/16/97 51 

SPECIES 'TAXA - -- 
- 

Nippolcucon hinumkkis Cumacea 

Gnndidierclla japonica Gmma~idea 
Euskiella znsrericola O s t r a c h  

Micornn halthica 1)ival;ia 

M y i  arenaria - - - - hivalvia 

Pormnrnrbila arnurrnsis Rivalvia 

Glycindt polygmlha Polychaere 

~~reromastus filifnhnis Polychxte 

~a iaccaros  inpicus Polychxe 

Nckididac spp. juv. P o l y c ~ t c  

P.scudopolydon kcmpr Po lyck tc  

Sucblospin bencd~ct~ Polychace 

Ol~gochaeta C)ligofhacta 
TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL C R U ~ .  INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 

- OTHERCRU~STACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MO1,LUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAETE INDIV. 

. TOTAL POLYCHAETE SP. 

NO. I~ERCORE SU-&ARY STATISTI& 

rep l . rep 2 rep 3  I meao medlan min max St Dev. S.E. 95WL sum 
4 0 0 1 1 3  2.0 0 4 2 3  1.3 5.2 4 
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Benthic Community Data 

STANUM STATION IDORC DATE LEG 
ZoW7 SAN PABU) BAY-ISLAND # I  - REP I 1404 04/15/97 51 

SPECIF'S TAXA 

Potamc~orhula anlurcnsis Hivalvia 
Iietemi~lastus filiformis I'olychaetr 

Malacnceros indicus 
Neantks succinea 

Strehlospin bcnedicti 

I'olychacte 

Polychaete 

t'olychaete 
TOTAL INDIVIDUALS 
'TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAI. MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAISTE INDIV. 
TOTAL POLYCHAETE SF. 

NO. PER C O R E  SUMMARY STATISTICS 

rep I rep 2 rep 3 1 mean median min  max St. Dev. S.E. 959bCL sum 

30 28 6 1 21.3 18.0 6 30 13.3 7.7 30.0 64 

STANUM STATION IDORC DATE LEG 
21210 SAN LEANIIKO HAY-SITE 3 1755 04/17/97 51 

SPECIES TAXA 

Cumclla sp. 
Nippnleucon hinumensis 

Corophium spinicornc 
bgrnn~ i~arus  c.~nf~'tvicolus 

Gnmlidierella japonica 

Gnorin~osphaernma oregoncnsis 

Gemma gemnw 
Macnma halrhica 

C u m  
Cum;tca 
Giunnwiden 

Giunmaridea 

Giunnwidea 
lsopoda 
Hivalvia 

Hivalvia 
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Benfh/c Community Data 

Musculista senhousei 

Mya wenaria 

Mytilus sp. 

Potamocorhula amurensis . - 
~ c ~ r u ~ s i s  philippinarum 

Capilelln capitata 

Eteonc. lighti 

Glycinde plygnatha 

Glycinde spp. juv. 

Hnrmothoinae spp. jndet. . . .  
Heleromastus filiformis 

Malacocerra indicus 

Medic>tnastus sp(p) 
Neanlhes succima 

Onuphidae spp. juv. 

Polydon comuta 

Pse"ddplydora kempi 

Strchlospio bencdicti 

Netnatoda 

Oli@chFta 

Rivalvia 

Hivalvia 

Hivalvia 

Polychaetc 

Polychaete 

Polychaete 

Polychaetc 

Polychaete 

Polychaete 

Polychaete 

Polychaete 

Polychaete 

Polychaete 
. . . - . . - . 

Polychactc 

Polychaetc 

Pol ychaete 

Oligochaela 

TOTAI. INDIVIUUAIS 
TOTAI, SPECIE! 
T ~ T A L  CRUST. INDIV. 
TOTAL CRIIST. SP. 

CAMMARID INDIV. 
CAMMARID SP. 
OTHER CRUSTACFAN INDIV. 
OTHER CRUSTACFAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCIIAETE INDIV. 
TOTAL POLYCHAETE SP. 

Page I l of 17 
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Benthic Community Data 

STANUM STATION IDORG DATE LEG 
2131 1 SAN LEANDRO BAY-SITE 4 1756 04/17/97 51 

SPECIES TAXA 

Nil'p~leucnn hinunimsis Cumacea 
Ctrrophiutr~ sptnicorne Garnmnridea 
Eogarnn~arus ~.onfervicolus Gammaridea 
Grandidicrcll;l laponica Gamrnaridea 
Gnoritnosphwroma oregonensis lsopoda 
Gerntna gemltia Rivalvia 
Macoma balthica Hivalvia 
Musculista scnhousci Hivalvia 
Mya arenaria Hivalvia 

Mytilus sp. Hivalvia 
Potan~c~c>rhula amurensis Rivalvia 
Capitella capitara Pdychaete 
Bcone californica Polychxte 
Etccrne lighti Polychaete 
Ficopomatus enigmaticus Pol ychaete 
Glycindc spp. juv. Polychaete 
Hm~othoinn:  spp. idc t .  Polychaete 
Hetemrrwstus filiformis Polychaete 
Ncanthes succ im Polychaete 
Nercididae spp. juv. Polychaete 
Polydon cornuta Polychaete 
Pseudoplydnra paucihnnchiata Polychaete 
Strchlospio brncdicti Polychaete 
Oliguchrta Oligochaeta 

TOTAL INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
GAMMARID SP. 
OTHER CRUSTACEAN INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SP. 

NO. PER CORE SUMMARY STATISTICS 
rep I rep 2 rep 3 1 mean median min max St. Dev. S.E. 9 5 W L  sum 

32 24 4 1 20.0 18.0 4 32 14.4 8.3 32.5 60 
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Benthic Community Data 

STANIJM STATION - - - . 1kk .DATE ,,LE~; , 
11112 SAN 1,EANI)KO HAY-SITE 5 1757 04/17/97 51 

TOTAL MOLLUSC M ~ ~ .  43 35 8 
TOTAL MOLLUSC SP. 6 5 6 2 
TOTAL ~ L Y C H A E T E  INDIV. 399 512 175 

9.  TOTAL POLYCHA~T~C SP. 12 i 9 

SPEC1 '! . TAXA .. t ' . .  

Nippolcucon hinumensis C u m c w  
Comphium spinic'rne G a m M d e a  
Grindidierella jjponica Gammaridea 
Gemma gcn~ina ' Hivalvia 
Macoma halthica Hivalvia 
Mya arenaria Hivalvia 
Potimr~orhula anurenris t3ivalvia 
~wkhlospio hcnedicti I'olychxta 
Capitella capitala Polychaete 
~ t c o n c  californica Polychaete 
Etcone liphti Pol ychicte 

28.7 25.5 8 43 18.3 10.6 41.3 86 
4.3 4.0 2 6 2.1 1-.2 4.7 13 

362.0 343.5 175 512 171.5 99.0 385.9 1086 
8.7 8.5 ii, 9 0.6 0 . j  i . 3  26 

Hetcron~astus filiformis 
Malacocer6s indicus 
Ncanthes s u c c i m  
Nercididac spp. juv. 
Polydon comuta 
Pseudopolydora kempi 
Nematoda 
Oligochaeta 

Polychaete 
Polychaete 
Polychrte 
Polychrte 
Polychrtc 
Polychaete 
Nemtoda 
Ol~gochaek~ 
TOTAL INDIVIDUALS 
TOTAL SPECIES _ 
TOTAL CRUST. INDIV. 
TOTAL CRUST. SP. 

CAMMARID INDIV. 
GAMMARID SP. 
OTHER C R U S T A C ~ N  INDIV. 
OTHER CRUSTACEAN SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECHINODERM SF. 

re0 I ren 2 reD 3 l mean median min max St. Dev. S.E. -9546CL sum 



Bcnthic ~ o r n m u n i t ~  Data 

TOTAL MOLLUSC INDIV. 48 68 70 

TOTAL MOLLUSC SP. 4 2 3 4 

- TOTAL POI-YCHAETE INDIV. 373 385 299 

TOTAL P01,YCHAETE SP. 10 9 7 6 

SI'ANUM STATION IDORG DATE LEG 
71313 SAN LEANDRO RAY-SITE 6 1758 04/17/97 51 

SPECIKS TAXA 

Nippnlcr~con hir~urncnsis 

Arnpclisca :rldita 

C13r11phiuln spinicorne 

Engamn~arus cl~nfewicolus 

Gnndidierclla ~aponica 

Eusarsiclla ?t~slcricola 

Gentnu grrnma 

Macoma halthica 

Musculisw senhousei 

Potamt~orhula amurensis 

Venerupsis philippinarum 

Bnnia hrcvipharyngea 

Eteone lighti 

Exogone lourci 

Glycinclc plygnalha 

Glycindc spp. juv. 

Hannuthw imhrirata 

Hmnothoinae spp. indct. 

Hetcron~astus filifornlis 

Neanthcs succinea 

Nereitliclac spp. iuv. 
t'olydt~ra conrula 

l ' w u t l ~ ~ ~ ~ l y d o m  pucihmnchiata 

Strchltlspio hencdicti 

Tharyx parvuc 

Oligoch;u.~a 

Cumacca 

Gammaridea 

tiarnmaridea 

Gamrnaridca 

Gmmaridea 

Oslncoda 

Hivalvia 

Hivalvia 

Hivalvia 

Hivalvia 

Hivalvia 

Polychaete 

Polychaete 

Polychaete 

Polychaete 

Polychaete 

Polychaete 

I'olychaete 

I'olychaete 

Pi>lychaete 

I't~lychacte 

I'olychacte 

I'olychaete 

Pvlychaete 

P~'olychxte 

Olignchaeta 

TOTAI. INDIVIDUALS 
TOTAL SPECIES 
TOTAL CRUST. INDIV. 

NO. PER CORE 
rep I rep 2 rep 3 

379 362 789 

40 40 IS 

I I 0 

0 I 0 

18 15 12 

5 3 X 
0 0 I 

3 0 0 
I 3 0 

6 I 3 

I 0 0 

0 I 0 

0 0 I 
0 2 0 

I I I 
1 0 I 

0 I 0 

5 3 2 

8 I 2 

0 I 2 

0 7 2 

20 22 5 
I 0 0 

74 69 65 

0 I 0 

6 16 22 

570 551 931 

26 17 20 16 

443 422 824 

SUMMARY STATISTICS 
mean median min max St. Dev. S.E. 9 5 W L  sum 



TOTAL CRUST. SP. 
CAMMARID I W I V .  
CAMMARID SP. 
OTHER CRIISTACFAN INDIV. 
OIl l lCU 'HI IS'I'At 'EAN SIB. 

'I'OlTAI, ECIiINOVERM INVIV. 
TOTAL ECHINODERM SP. 
TOTAL MOLLUSC INDIV. 
TOTAL MOLLUSC SP. 
TOTAL POLYCHAETE INVIV. 
TOTAL POI,YCHAKTE SF. 

Benthic Community D ~ t a  
- 

STANUM hTATION IDORC DATE LEG 
- 21314 SAN LEANIIKO BAY-SITE 7 1759 04116i97 51 

SIDI.:CII.-S 'I'AXA NO. IDWW C:OUE St IMMAWY STAIlSI'Ii S 
. -. rep I rep 2 rep 3 I mean median min max St. Dcv. S.E. 95%CL sum 

Nippolewon hinumensis Cum= 72 257 157 1 162.0 164.5 72 257 92.6 53.5 208.4 486 
Comphium spin~come 
I<urarsjella zcatcricnla 

~.IIK~I piii;ilictrtii:!ni 
- - 

Gemma g&%i~ma 
Macoma balthica 
~uscu l i sk  &nhousci 
Mya m a r i a  
IC~I; i~~~w~~rhci la ;iiiiurensis 

('npitclla rapilata 
Eteone californica 

Etcone ligh!i 
I l e t e r ~ m ~ t u s  filifonnis 
Ncreidid;#: spp juv. 
R)lydora ccNnula 
Pseudopolydon kempi 
Pygcspio elegans 
S~reblospio bcncdicti 

Tharyx &us 
Ncinatocla 

()l~r:t~h;tcl;t 

Gammaridca 
Ostmc& 

:!'anaiclacy 
. - 
Bivalvia 

Bivalvia 
Bivalvia 
Bivalvia 
liivalvia 

I'olyclmcte 
Polychaete 
Pol ychaete 

P p l y c k l e  
Pcolych&te 
Po lyck te  
Po lyck lc  
l'olychakte 
!'olychste 
I'olychaete 
~ e A t o d a  
I ) l ig~~ ' l iw ta  

TOTAL lNDlVlUUAw 
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Rcnthic Community D;aa 

TOTAL SPECIES 21 
TOTAL CRU!X. INDIV. 
TOTAI. CRUST. SP. 4 

GAMMARID INDIV. 
GAMMARID SP. I 
OTHER CRUSTACFAN INDIV. 
OTHER CRUSTACEAN SP. 3 

TOTAL ECHINODERM INDIV. 
TOTAI, ECIIINODERM SP. 0 
'I'OTAI. MOI.I.IISC 1NI)IV. 
TOTAI, MOI,IIJSC SP. 5 
'I'OTAI, POLYCIIAETK INDIV. 
'I'OTAI. POI,YCIIAI*TK SIB. 10 

STANIJM STATION IDORC; DATE LEG 
2 1404 CARLFON CREEK REFERENCE 1801 12/03/97 56 

Sl'lif 1 li,S I AXA 

Cumncea Cumacea 
~ i ~ p o l e u c o n  hinumensis Cumacea 
Allorchcstes angusta Gammaridea 
Corophium acherusicum Cammaridea 
<irnditlicrclla j;~ponica (iamnuridw 
Sphacro~na sp. I sop& 
Sinelobus stanfordi Tanaidacea 
Genima gmma Rivdvia 
Macomn halthica Hivdvia 
Etcone cdifomica Polychaeta 
Beone lighti Polychaeta 
GlyciriJc polygrwlha Polychaera 
Hcteroniastus filifonnis IJolychaeta 
Ncanlhcs succinea Polychae~a 
Neanthcs viwns I'nlychaeta 
Polydora comutn I'olychaeta 
i4?l y J I I ~ ~  kenipi I'olychaeta 
I'scud11Iy111 paucihranchiata l'olychaeta 
I'y gc,rpi~~ elcgans I'c~lychiietn 

';l!vl.l*eqtit- Iv!.ta.,fi! li l'*d!i. lt,t+lfl 

rep 1 rep 2 rep 3 1 mean median min max St. Dev. S.E. 9 5 W L  sum 
I 0 36 1 12.3 18.0 0 36 20.5 11.8 . 46.1 37 . 
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Benthic Community Data 

Capifella capitala 

Pscudopolydor~ kempi 
Oligochaeta 

Polychaete 
Polychaete 
Olrgochaeta 
TOTAL INDIVIDUAIS 
TOTAL SPECIES 
TOTAL CRIIST. INDIV. 
TOTAL CRUST. SP. 

GAMMARID INDIV. 
GAMMARID SP. 
<ITiIER CRCJSTACEAN INDIV. 
OTHER C R U S T A C M N  SP. 

TOTAL ECHINODERM INDIV. 
TOTAL ECNINODERM SP. 
TOTAL MOLLUSC INDIV. 

-. 'fOTAL MOLLUSC SI'. 
TOTAL POLYCIIAETE INDIV. 
TOTAL POLYCHAETE SP. 

STANUM STATION IDORG DATE LEG 
d '21401 ZENECA MARSH # I  ' 1799 ' 12/03/97 56 

SPECIIB  TAXA - 
N O  ANIMAW P R E S F N  

STANUM STATION IDORG DATE LEG 
2 1402 7 m E C A  MARSH #2 'I800 IU03B7 56 

SPEC1F-S TAXA 
N O  ANIMAIS PKESENT 



Appendix G 

Effects of Extraction Methods on Porewater Toxicity 



METHODS VALIDATION: 
EFFECTS OF EXTRACTION METHOD 

ON POREWATER TOXICITY 
c- 

Introduction- 
I As part of the development and validation of analytical methods for the BPTCP, a study 

A was conducted in' 1993 to assess~the~~ffects of three extraction methodslonthe toxicity of 
the sediment porewater. Sediment was collected at four sites in the San Francisco Bay 
Region, andborewater'was extracted 6y centrifugation, piston squeezing! and passive 
separation through sediment settlement. These porewater samples were then tested for 
toxicity using the seayurchin embryoYlarva1 development test and the amphipodlsurvival 
test. 

Methods. 
Sediment was c~llected~from four sites using the techniques described in the Methods 
section of the main report. One site, Bolinas Lagoon, is remote from industrial pollution 
sources, but has shown sediment toxicity in past surveys. Castro Cove has elevated 
concentrations of numerous-chemicals, primarily high molecular weight PAH 
compounds. The Hunter's Point and ;Oakland Harbor sites have received chemical inputs 
from shipbuilding and industrial activities, and likely receive storm water runoff as well. 

Sediment-sanlples were h~mogeni~zed in the.field in polycarbonate tubs; and were 
brought to MosslLanding Marine Laboratories for porewater extraction!. 'Alllstorage and 
handling techniques were as~des~r ib td~  in the Methods section of the main report. 

Porewater was extracted using three1 methods. The squeezing technique used a pneumatic 
air cylinder to apply pressure to pistons within a core tube. Sediment placed in the core 
tube \vas conlpressed by the piston. and the force displaced porewater from the interstitial 
spaces of the sediment. The rate of porewater displacement was controlled b'y increasing 
or decreasing the air pressure to the'cylinder. Glas fiber filters (0.45 pm) were used to 
retain sedinlent and allow porewater to flow from the cylinder port. There was concern 
\\;it11 this technique that somewhere in the working pressure range of 0 to 200 psi the 
potential for pressure-related artifacts would arise. Such artifacts might include the 
lysing of biological cells, with release of natural toxins, or the stripping of chemicals 
from solid-phase sediment be\.ond that \ihich \vould'occur under conditions of pore\vater 
equilibrium in the environment. 

The second technique was centrigugation. Sediment.samples were centrifuged im one- 
liter polycarbonate bottles at 2500 g for 30 minutes at 4' C. Centrifugation also exerts 
force on sedi~nent samples. perl~apsiaffecting chemical equilibria or the integrity of 
biological cells. and may also result in toxicity artifacts. The third method was passive 
settling. in \\hich sediment~san~ples \\.ere sin~ply allowed to stand for(48 hours. and pore 



water supernatant was siphoned off the top. Neither of these techniques incorporated any 
sample filtration. 

These three porewater treatments were then tested for toxicity to sea urchin embryos at 
the Marine Pollution Studies Laboratory at Granite Canyon, and for toxicity to 
amphipods (Eohaustorius) at H.R. Hansen and Associates, using the protocols described 
in the Methods section of the main report. Sea urchin tests were 96 hours in duration; . 
amphipod tests. both porewater and solid-phase, were 10 days in duration. Porewater 
was renewed every 48 hours for the-amphipod tests, and was not renewed for the sea. 
urchin tests. Six porewater concentrations and a control were tested for each treatment. 
For all treatments, porewater concentrations were 0% (control), 1%, 5%, lo%, 25%, 
50%, and 100% porewater. 

Results nrld Discussior~ 
While six poreLvater concentrations were tested, all concentration lower than 100% were 
non-toxic to sea urchin larvae, and there was sufficient resolution among samples in the 
100% porewater amphipod tests that subsequent dilutions provided little additional 
information. 

In the sea urchin tests, the passive technique Lvas assumed to be the least disruptive of the 
three techniques. and this treatment was compared to the other two for resolution of 
extraction artifacts. Porewater produced by squeezing was more toxic than either the 
centrifugation or passive treatments in samples fro111 all four sites (Table G-1). 
Centrifugation and passive samples produced identical results in one sample, but there 
were significant differences between the two in the other three samples. Passive was less 
toxic than centrifugation in one sample, but more toxic in two others. 

Table G-1. Sea urchin toxicity in porewater samples extracted using 
different techniques. Values are mean percent normal sea urchin 
larval developn~ent. wit11 standard deviations in parentheses. 

Extraction Technique 
Test Site Squeezing Centrifugation Passive 

- , .. . --. -- 

Bolinas Lagoon 40 (15) 92 (3) 77 (6) 
Castro Cove 4 (4) 87 (4) 49 (10) 
Oakland Harbor 1 1  (18) 32 (19) 91 ( 2 )  
Hunter's Point 84 (3) 94 (1) 94 (4) 
Control 89 ( 1 )  89 ( 1 )  89 ( 1 )  



In the amphipod tests, the solid phase exposure was assumed to be the ground-truth 
against which to compare porewater results. However, the solid-phase exposures 
produced significantly greater toxicity than did any porewater treatment in all four 
samples (Table G-2). Two samples (Bolinas Lagoon and Hunter's Point) were essentially 
non-toxic in all porewater extraction treatments, though both were toxic in solid-phase 
tests. In the Castro Cove sample, the squeezing treatment was much less toxic than either 
passive or centrifugation. In the Oakland Harbor sample; the squeezing treatment was 
more toxic than either passive or centrifugation. Only in this Oakland Harbor sample 
was any porewater treatment similar to solid-phase, with the squeezing treatment having 
55% survival compared to 60% in solid-phase. There were no obvious explanations for 
the greater toxicity in the solid-phase tests. No chemical analyses were conducted on 
either solid-phase or porewater samples. Sediment grain size was relatively high, ranging 
from 89% to 96% fines, but this percentage of fine-grained sediments wouldnot 
generally 'tie responsible for the magnitude of effects observed. 

Table G-2. Amphipod toxicity in porewater samples extracted using different 
techniques. Values are mean percent amphipod survival. The last column gives 
the results of amphipod sun~ival in solid-phase sediment from which porewater 
was extracted for comparison. I- 

- .  
Ektraction Teclulique Sold-Phase 

1 

,Test Site Squeezing kent r i f~~at ion  Passive Sediment 

Bolinad Lagoon '80 5 85 44 
Castro Cove 7 5 15 10 5 
Oaklarid Harbor 55 80 90 60 
Hunter's Point 90 i 00 100 3 1 
Control > 80 > 75 > 85 9 8 

There were a llunlber of conflicting trends in the data, perhaps indicating the site-specific 
nature of porewater equilibrium conditions. The only consistent trend was that porewater 
produced !by squeezing was lconsistently the mostltoxic to sea urchin Ilarvae. In order to 
produce data as free fron1,technical artifacts as possible, the squeezing method was 
discontinued in favor of centrifugation after this study was completed. By using 
'centrifugation. the program was attempting to (minimize the occurrence of false positive 
results. in order to have greater confidence that determinations of sample toxicity were 
most'likely to be accurate. 


